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WARNING 


115 VOLTS AC AND 175 VOLTS DC ARE USED IN THIS INSTRUMENT. 
SOME OF THE MAINTENANCE AND SERVICING OPERATIONS  DE- 
SCRIBED HEREIN ARE PERFORMED WITH POWER SUPPLIED TO THE 
INSTRUMENT WHILE PROTECTIVE COVERS ARE REMOVED. EXERCISE 
EXTREME CARE WHEN PERFORMING THESE OPERATIONS. LINE 
VOLTAGE IS ALWAYS PRESENT ON TERMINALS INCLUDING THE 
POWER INPUT CONNECTOR, FUSE HOLDER, POWER SWITCH, ETC. IN 
ADDITION, WHEN THE INSTRUMENT IS ON, ENERGY AVAILABLE AT 
MANY POINTS MAY RESULT IN PERSONAL INJURY OR DEATH WHEN 
CONTACTED. 


WARNING 


THIS INSTRUMENT IS SUPPLIED WITH A THREE-WIRE POWER CABLE. 
THE CENTER THIRD WIRE IS INTENDED TO CONNECT THE INSTRU- 
MENT CHASSIS TO EARTH GROUND WHEN USED WITH A PROPERLY 
WIRED THREE-CONDUCTOR OUTLET. REFER TO SECTION II FOR 
DETAILS OF POWER CONNECTION. IMPROPERLY GROUNDED EQUIP- 
MENT CONFIGURATIONS MAY RESULT IN HAZARDOUS POTENTIALS 
BETWEEN THE CHASSIS OF TWO OR MORE INSTRUMENTS OR EARTH 
GROUND. 


INPUT CIRCUITS AT THE 50 OHM INPUT CONNECTOR CAN BE DE- 
STROYED WITH INPUT LEVELS EXCEEDING 1 WATT. PLEASE READ 
PARAGRAPH 3-21 REGARDING ACCEPTABLE INPUT LEVELS. 
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Figure 1-1. Model 5340A Frequency Counter, Rack Mount Kit, and Power Cord 
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SECTION | 


GENERAL INFORMATION 


1-1. DESCRIPTION 


1-2. The Hewlett-Packard Model 5340A Frequency Counter measures frequencies from 10 Hz to 
18 GHz. Sensitivity is -30dBm (7.07 mV) from 10 Hz to 500 MHz, -35dBm (3.98 mV) from 500 
MHz to 10 GHz and -25dBm (12.6 mV) from 10 GHz to 18 GHz. The counter makes direct 
measurements from 10 Hz to 250 MHz and uses an automatic transfer oscillator technique for 
frequencies above 250 MHz. Features include a single input connector for the entire frequency 
range, excellent AM and FM characteristics, eight-digit display, auto-amplitude discrimination, 
variable resolution from 1 Hz to 1 MHz, fast acquisition time, and wide dynamic range. 


1-3. Electrical and mechanical specifications are listed in Table 1-3. 


1-4. INSTRUMENT IDENTIFICATION 


1-5. Hewlett-Packard instruments have a 2-section, 10-character serial number (0000A00000), 
located on the rear panel. The 4-digit serial prefix identifies instrument changes. The 5-digit 
number is the serial number of each instrument. If the serial prefix of your instrument differs 
from that listed on the title page of this manual, there are differences between this manual and 
your instrument. 


1-6. For lower serial prefixes it will be necessary to backdate this manual to conform with your 
instrument. Refer to Section VII for a listing of the changes needed. 


1-7. For higher serial prefix 5340A’s, changes were made after this manual was published and 
it will be necessary to change this manual to conform with your instrument. A manual change 
sheet is included with this manual. If the change sheet is missing, contact your local Hewlett- 
Packard office. 


1-8. APPLICATIONS 


1-9. Since one input connector accepts all signals from 10 Hz to 18 GHz, the 5340A is particularly 
adaptable to automatic systems and high speed production testing. The high sensitivity is 
extremely useful in microwave measurements where signal levels are typically below the 
sensitivity of most counters. When the 5340A is equipped with Option 011, all front panel 
functions can be remotely programmed. In addition, the remote programming option allows for 
digital outputing and programming of the octave ranges of the internal phase lock loops. Octave 
range selection allows for measurements in a single frequency band to reduce the acquisition 
time to typically less than 25 milliseconds. Other options include rear panel input connectors 
Option 002, and high-stability time base Option 001. 


1-10. OPTIONS 

1-11. The 5340A can be ordered with the following options: Option 001, high-stability time base; 
Option 002, rear panel input connectors; and Option 011 remote programming and digital output. 
Table 1-3 lists the specifications for the options; Section VII describes field installation and gives 
an overall description of each option. Section II covers programming for Option 011. 


1-12. EQUIPMENT SUPPLIED AND ACCESSORIES AVAILABLE 


1-13. Table 1-1 lists equipment supplied and Table 1-2 lists accessories available. 
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Table 1-1. Equipment Supplied 


8120-1378 


Detachable Power Cord 7-4 ft. (231 cm) long 


Rack Mount Kit (see Table 6-1 for a listing of parts) 05326-60046 


Table 1-2. Accessories Available 


ASCII to Parallel BCD Converter 
(Interfaces 5340A equipped with Option 011 to HP 5050A, 
5050B, 5055A, or 562A Digital Recorders). Includes inter- 
connect cable to 5840A. 


K01-5340A 
5055A 


562A-16C 


59310A 


11144A Option 20 


Digital Recorder 
(Use with K01-5340A above). 


Interconnect Cable 
(Connects K01-5340A to 5050A/B, 5055A, or 562A 
Digital Recorders). 


Interface Kit 
(For use with HP Computers and 5340A’s equipped 
with Option 011). 


Interface Kit 
(For use with HP 9820A Calculators and 5340A’s equipped 
with Option 011). 


ASCII Connecting Cables 
(Each cable end has stacked male and female type 57 
connectors to allow multiple cable connections). 

3 feet 
6 feet 
12 feet 


10631A__ 
10631B 
10631C 


Extender Board, 5340A for Testing A4 through A15 
(except Ad). 


05340-60047 
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Table 1-3. Specifications 


SIGNAL INPUT 
Input 1 


Range: 10 Hz to 18 GHz. 
Symmetry: Sine wave or square wave input (40% duty factor, worst case). 
Sensitivity: -30dBm, 10 Hz to 500 MHz; -35dBm, 500 MHz to 10 
GHz; -25dBm, 10 to 18 GHz. 
Dynamic Range: 37dB, 10 Hz to 500 MHz; 42dB, 500 MHz to 10 GHz; 32dB, 
10 GHz to 18 GHz. 
Impedance: 500. 
VSWR: <2:1, 10 Hz to 12.4 GHz; <3:1, 12.4 to 18 GHz. 
Connector: Precision Type N 
Coupling: DC to load, AC to instrument. 
Damage Level: +30dBm +7V dc (total power not to exceed 1W) 
Acquisition Time: <150 ms mean typical. 


Input 2 


Range: 10 Hz to 250 MHz direct count. 
Sensitivity: 50 mV rms. 150 mV p-p pulses to 0.1% duty factor minimum pulse 
width 2 nsec. 
Impedance: 1MQ shunted by <25 pF. Option 002 (rear panel input) 
1MQ shunted by <100 pF. 500 termination (provided for front panel input) 
required to meet all specifications with Option 002 installed. 
Connector: Type BNC female. 
Coupling: AC. 
Maximum Input: 
10 Hz to 100 Hz 200V rms. 
100 Hz to 100 kHz 20V rms. 
100 kHz to 250 MHz 2V rms. 


Automatic Amplitude Discrimination: Automatically selects the strongest of all signals 
present (within 250 MHz to 18 GHz phase-lock range), providing signal level 
is: 6 dB above any signal within 200 MHz; 10 dB above any signal within 500 MHz; 
20 dB above any signal, 250 MHz—18 GHz. 


Maximum AM Modulation: Any modulation index as long as the minimum voltage of the 
signal is not less than the sensitivity specification. For example, with a -10dBm 
input signal at 10 GHz, 94.5% modulation index will cause the signal to drop to -35dBm 
(4 mV) at its lowest amplitude and would be the limit of modulation. 


TIME BASE 


Crystal Frequency: 10 MHz. 
Stability: 
Aging Rate: <+3 x 10-7 per month. 
Short Term: <5 x 10-!° rms for 1 second averaging time. 
Temperature: <+2 x 10-6 over the range of 0°C to 50°C. 
Line Variation: <+1 x 10-7 for 10% line variation from nominal. 
Output Frequency: 10 MHz 22.4V square wave (TTL compatible) available from 
rear panel BNC. 


External Time Base: Requires 10 MHz approximately 1.5V p-p sine wave or square wave 
into 1 KQ via rear panel BNC. Switch selects either internal or external time base. 
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Table 1-3. Specifications (Continued) 


OPTIONAL TIME BASE (Option 001) 


Option 001 provides an oven controlled crystal oscillator time base with an aging rate 
near that of a time standard. This option results in better accuracy and longer periods 
between calibration. A separate power supply keeps the crystal oven ON and up to 
temperature when the instrument is turned off as long as it remains connected to the 
power line. 


Frequency: 10 MHz. 
Aging Rate: <+5 x 10-1°/day after 24 hour warm-up! and <1.5 x 10~7/year. 
Short Term Stability: 

1x 107° for 1 s avg. time 

1x 107° for 10 s avg. time. 

2x 107° for 100 s avg. time. 
Line Variation: <1 x 10~'° for 10% change from nominal. A 10% change will cause a 

frequency change of <1 x 10-8 for <2 min. 

Temperature: <7 x 10-9 over 0°C to 50°C range. 
Warmup: Within 5 x 10-9 of final? value 20 minutes after turn-on, at 25°C. 
Frequency Adjustment Range: >1 x 10-° (>+10 Hz from 10 MHz) with 18-turn control. 
Frequency Adjustment: 1 x 10-9 (0.01 Hz) 18-turn control. 


GENERAL 


Accuracy: +1 count + time base error. 

Resolution: Front panel switch selects 1 MHz, 100 kHz, 10 kHz, 1 kHz, 100 Hz, 10°Hz 
or 1 Hz. 

Display: Eight in-line long life display tubes with positioned decimal point and 
appropriate measurement units of kHz, MHz, or GHz. 


“DIR” lamp indicates measurement is direct. 
p 


“LOCK” lamp indicates phase-lock has been achieved and measurement 
technique is indirect. 


GATE” lamp indicates measurement is in progress. 


“RMT” lamp indicates instrument is controlled via external or remote device. 


“OVFL” indicates most significant digits will not be displayed. Digits displayed 
when “OVFL” is lighted are accurate +1 count + time base accuracy. 
“OVFL” is necessary for some high frequency measurements where resolution 
of 100 Hz, 10 Hz, or 1 Hz is required. 


“*” lamp indicates Option 001 crystal oven time base is in the process of warming 


up (10-15 min. approximately). (The lamp will remain on for longer periods of time 
if the line voltage is low.) 


Self-Check: Counts and displays 10 MHz for resolution chosen. 


Sample Rate: Controls time between measurements. Continuously adjustable from 
50 milliseconds typical to 5 seconds. Hold position holds display 
indefinitely. Reset button resets display to zero and activiates a new measurement. 


Operating Temperature: 0° to 50°C. 
Power: 115V or 230V +10%, 50-60 Hz, 100 VA. 
Weight: Net: 25 lb. (11, 3kg). Shipping: 31 Ib. (14, 1kg). 


‘For oscillator off-time less than 24 hours. 
*Final value is defined as frequency 24 hours after turn-on. 
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Table 1-3. Specifications (Continued) 


GENERAL (CONTINUED) 


Dimensions: 


NOTE 3 
+ 16 3425) —____»| 


DIMENSIONS IN INCHES AND (MILLIMETERS) 


@) EIA RACK HEIGHT (INCLUDING FILLER STRIP) 
FOR CABINET HEIGHT (INCLUDING FEET) ADD 


2 (8) TO EIA RACK HEIGHT 
(REAR APRON RECESS 


Accessories Furnished: Power cord 7! ft (200 cm), NEMA plug (HP Part Number 8120-1378). 


Accessories Available: 59310A Interface Kit for use with 5340A Option 011 and Hewlett- 
Packard computers. 
11144A, Option 20 Interface Kit for use with 5340A Option 011 and Model 9820A 
Calculator. 
ASCII (Option 011) to parallel BCD converter K01-5340A. 


Rear Panel Connectors (Option 002) 


This option provides input connectors on the rear panel. Input specifications remain the 
same. Input 1 (Type N) is on the rear panel in place of installation on the front panel. 
Input 2 (BNC) is available on the front and rear panels. Input impedance is reduced 

to 500. 


Remote Programming and Digital Output (Option 011) 


Option 011 adds the capability of digital outputting and remote programming via a 
24-pin, series 57 microribbon connector on the rear panel marked DIGITAL INPUT/ 
OUTPUT. The TTL and DTL compatible, bi-directional bus consists of eight data lines 
plus seven status and control lines. Both program and output information are seven-bit 
ASCII (USA Standard Code for Information Interchange) characters. They are passed 
over the data lines on a character-serial basis. 


Connector: 24-pin female Amphenol #57-20240-2, HP #1251-3283. 
Mating connector male, Amphenol #57-10240, HP #1251-0389. 
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SECTION Il 


INSTALLATION AND REMOTE PROGRAMMING 


2-1. INTRODUCTION 


2-2. This section tells how to set up the 5340A Frequency Counter. Instructions for unpacking, 
inspecting, installing, and remote programming are included. 


2-3. UNPACKING AND INSPECTION 


2-4. If the shipping carton is damaged, inspect the counter for visible damage (scratches, dents, 
etc.). If the counter is damaged, notify the carrier and the nearest Hewlett-Packard Sales and 
Service Office immediately (offices are listed at the back of this manual). Keep the shipping 
carton and packing material for the carrier’s inspection. The Hewlett-Packard Sales and Service 
Office will arrange for repair or replacement of your instrument without waiting for the claim 
against the carrier to be settled. 


2-5. INSTALLATION REQUIREMENTS 


BEFORE CONNECTING THE INSTRUMENT TO AC 
POWER LINES, BE SURE THAT THE LINE SELECTOR 
IS PROPERLY POSITIONED. 


2-6. LINE VOLTAGE REQUIREMENTS. The 5340A is equipped with a line voltage switch to 
select 115-volt or 230-volt ac operation. Before applying power, the rear panel screwdriver- 
operated switch must be set to the correct position (“115” or “230” visible) and the correct fuse 
(as labeled on the rear panel) must be installed. See Figure 3-4 for rear panel features. 


2-7. LINE FREQUENCY REQUIREMENTS. The counter will operate at line frequencies 
between 48 Hz and 66 Hz. 


2-8. THREE CONDUCTOR POWER CABLE. To protect the operator, the counter uses a 
grounded three-conductor detachable power cable. The male connector end is a NEMA type 
connector, and the female connector end is a C.E.E. type connector that mates with the 5340A 
rear panel power connector. Connect the power cable to a power source receptacle with a 
NEMA grounded third conductor. If the line power receptacle is a standard two-pin type instead 
of the NEMA three-pin receptacle, use a two-to-three pin adaptor (HP Part No. 8120-1348) and 
connect the green pigtail on the adaptor to ground. - 


2-9. TEMPERATURE LIMITS. Maximum and minimum allowable operating temperatures are 
listed in Table 1-3. If these limits are exceeded at the installation site, auxiliary cooling or 
heating should be used to keep the environment within limits. 


2-10. RACK INSTALLATION. The counter is ready for bench operation as shipped from the 
factory. Additional parts necessary for rack mounting are packaged with the instrument. To 
convert the instrument to rack installation, refer to Figure 6-1 for parts identification and pro- 
ceed as follows: 


a. Remove tilt stand MP14 by removing the two outside front feet MP11 from the bottom 
cover MP9. The feet are removed by pressing the foot-release button and sliding 
the foot toward the center of the instrument. 


b. Remove the remaining three feet from the bottom cover. 4 
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c. Remove the two adhesive-backed trim strips MP1 from side frames MP3 and MP12. 


d. Using the three screws provided, attach the filler strip from the rack mount kit along the 
front of bottom cover MP9. 


e. Attach the flanges from the rack mount kit to the front end of side frames MP3 and MP12. 
Orient the larger corner notch toward the bottom of the instrument. 


2-11. REPACKING FOR SHIPMENT 


2-12. If it becomes necessary to reship a counter, good commercial packing should be used. 
Contract packaging companies in many cities can provide dependable custom packaging on 
short notice. Instruments should be packed securely in a strong corrugated container (350 lb/sq. 
in bursting test) with suitable filler pads between the instrument and container. Before returning 
instruments to Hewlett-Packard, contact the nearest Hewlett-Packard Sales and Service 
Office for instructions. 


2-13. ENVIRONMENT DURING STORAGE AND SHIPMENT 
2-14. Conditions during storage and shipment should normally be limited as follows: 


a. Maximum altitude: 25,000 feet. 
b. Minimum temperature: -40°F (-40°C). 
c. Maximum temperature: +167°F (+75°C). 


2-15. REMOTE PROGRAMMING AND DIGITAL OUTPUT 


2-16. Option 011 adds remote programming and digital output capability to the 5340A Frequency 
Counter. These are accomplished with a bi-directional bus, via a 24-pin connector on the rear 
panel marked DIGITAL INPUT/OUTPUT. Associated with this connector are six slide switches 
used to address the instrument. A 5340A can be addressed to either send output data (TALK) or 
to accept program information (LISTEN). For the purposes of the Option 011 description, several *' 
terms are defined as follows: 


a. A TALKER is the sender of information on the bus. 
b. A LISTENER is the receiver or acceptor of information on the bus. 


c. A CONTROLLER is an instrument that has the responsibility of managing the instru- 
ments connected to the bus. It is capable of addressing other instruments on the bus as 
TALKERS or as LISTENERS. It is a TALKER and may be a LISTENER. 


d. “High” or “@’ level of a line or switch is the relatively more positive signal level (=2.4V). 


e. “Low” or “1” level of a line or switch is the relatively less positive signal level (<0.4V). 


2-17. What Can Be Programmed 


2-18. All front panel switch functions, except power, are programmable. Also, the 5340A’s 
octave range and its output mode can be selected. In addition, a controller can command the 
5340A to make a measurement by sending either a SAMPLE TRIGGER or RESET instruction. 
The controller can elect to give control to the front panel controls (LOCAL) or have the 5340A 
operate according to the information stored in its remote program storage cells (REMOTE). 
These are listed in Table 2-4 along with their associated codes. 


2-19. When addressed to output, the 5340A sends a string of 16 ASCII characters (USA Standard 


Code for Information Interchange). It includes the measurement technique (direct or by using 
phase locked loops), overflow, eight data digits (blank display digits are outputed as 0’s) E 
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followed by the appropriate multiplier to make the reading Hz, and a word terminator. Table 2-5 
lists the order outputed and a description of the 16 output characters. 


2-20. Bus Description 


2-21. The 15-line bus consists of 8 data lines plus 7 control and status lines. Addresses, program 
and output information are communicated on the data lines. These are based on a character-serial, 
seven-bit ASCII code set. 


2-22. Three control lines are used to execute the transfer of each byte of information on the data 
lines. They employ an interlocked “handshake” technique to pass information. This allows for 
asynchronous data transfer without timing restrictions being placed on either the 5340A or its 
controller. One line is driven by the 5340A to inform the controller of its status. The controller 
uses the three remaining lines to manage the 5340A’s on the bus. 


9-23. Several 5340A’s can be connected to a common bus. The exact number depends on the 
drive capability of the controller (see LINE CHARACTERISTICS). A specific 5340A is made to 
send output data (TALK) or accept program data (LISTEN) by addressing it to do so. 


2-24. All bus lines have been given names and mnemonic acronyms that convey the message 
being carried on that line. Each line is described below, followed by Table 2-1 which lists the 
relationship of the Attention line and the three handshake lines. Figure 2-1 shows the signal 
levels and timing relationship of the handshake and data lines. ALL INSTRUMENTS CONNECT- 
ED TO THE BUS, INCLUDING THE CONTROLLER, MUST OBEY THESE DESCRIPTIONS. 


a. SERVICE REQUEST (SRQ) 


By setting SRQ low, a 5340A indicates to the controller that it has completed a measure- 
ment and is ready to output. It drives SRQ only if programmed to “WAIT” in the output 
phase of its operating cycle until addressed to output. When programmed in the other 
output mode “output ONLY IF addressed’, the 5340A sets SRQ high at all times. When 
SRQ is high, service is not being requested. 


If two or more 5340A’s are connected to the bus and one of them sets SRQ low, the 
controller must go through a process of elimination to determine which one requested 
service. It does this by addressing each one to TALK in an orderly manner. Only the 
5340A with output information will respond. 


b. REMOTE ENABLE (REN) 


REN can be used by a controller to select remote or local (front panel) control of the 
operating of a 5340A. It works in conjunction with the information stored in the local- 
remote program storage cell (see Table 2-4). When REN is low and the 5340A has 
been sent an ASCII “0”, it will operate according to the information previously stored 
in its remote-local program storage cells. It operates according to its front panel con- 
trols for all other combinations of these, i.e, REN is low and the remote-local storage 
cell contains an ASCII ‘“N” or when REN is high regardless of what is stored in the 
remote-local cell. ASCII “‘N” is stored in the local-remote program storage cell when 
either the power is turned on or the RESET pushbutton is depressed. 


c. INTERFACE CLEAR (IFC) 


A controller uses IFC to clear the bus. When it sets IFC low for >100 psec, all 5340A’s 
immediately stop driving the data lines (DIO1 through DIO7) and handshake lines 
(RFD, DAC, and DAV). IFC will not clear a 5340A’s service request (SRQ). A con- 
troller may drive IFC low at any time. When IFC is high, it has no effect on the bus 
operation. The 5340A monitors IFC at all times. 
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d. ATTENTION (ATN) 


ATN is used by a controller to address a 5340A. The 5340A monitors ATN at all times. 
When ATN is low, all 5340A’s connected to the bus interpret the information on the 
data lines as an address. They will handshake on the appropriate lines and will not 
drive the data lines. The 5340A requires the controller to hold ATN low for 1 usec 
before it sets the handshake line DATA VALID low. 


When ATN is high, a 5340A that has been addressed to TALK will drive the data lines. 
Those that have been addressed to LISTEN will interpret the information on the data 
lines as program data. Those that have not been addressed will not drive the data 
lines. 


e. DATA LINES (EIGHT-BITS DIO1, DIO2...DIO8) 


DIO1 through DIO7 carry data between the 5340A and its controller. The 5340A drives 
these lines when it has been addressed to TALK. The 5340A receives information on 
the data lines when addressed to LISTEN or when ATN is low. DIO8 is permanently 
terminated in the 5340A. 


When a DIO line is high, the data bit is a logic zero (@). 


When a DIO line is low, the data bit is a logic one (1). 


f. READY FOR DATA (RFD) 


RFD is the handshake line that indicates LISTENERS are ready to accept information 
on the data lines. Its relationship to the other handshake lines and ATN is shown in 
Figure 2-1 and Table 2-1. 


RFD is driven by LISTENERS: all 5340A’s when ATN is low and those instruments 
addressed to listen when ATN is high. It is sensed by TALKERS: the controller when 
ATN is low, and the instrument addressed to talk when ATN is high. 


When RFD is high, all listeners are unconditionally ready for data. The TALKER may, 
at its own time, put a byte of information on the data lines and set DAV low. When 
RFD is low, one or more listeners are not ready for data. 


When the controller sets ATN low, all 5340A’s will set RFD to its valid state within 
200 nsec. When the controller sets ATN high, all 5340A’s that have not been addressed 
to listen will not drive RFD, those addressed to listen will set RFD to its valid state within 
200 nsec. 


The listener must not set RFD low until it senses DAV is low. It may do so before or at 
the same time that it sets DAC high. It must not return RFD high until it senses DAV is 
high and may do so after, or at the same time that it sets DAC low. 


g. DATA ACCEPTED (DAC) 


DAC is the handshake line that indicates the acceptance of information on- the data 
lines. Its relationship to the other handshake lines and ATN is shown in Figure 2-1 
and Table 2-1. 


DAC is driven by LISTENERS: all 5340A’s when ATN is low and those instruments 
addressed to listen when ATN is high. It is sensed by TALKERS: the controller when 
ATN is low and the instrument addressed to talk when ATN is high. 


When DAC is high, all LISTENERS have unconditionally accepted the byte of infor- 
mation on the data lines and no longer need it. The TALKER may, at its own time set 
DAV high, remove that byte of information and continue. When DAC is low, one or 
more LISTENERS have not accepted the information on the data lines. 
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When the controller sets ATN low, all 5340A’s will set DAC to its valid state within 200 
nsec. When the controller sets ATN high, the 5340A’s that have not been addressed to 
listen will not drive DAC, those addressed to listen will set DAC to its valid state within 
200 nsec. 


The listener must not set DAC low until it senses DAV is high. It may do so before or at 
the same time that it sets RFD high. It must not return DAC high until it senses DAV is 
low and may do so after or at the same time that it sets RFD low. 


h. DATA VALID (DAV) 


DAV is the handshake line that indicates the validity of information on the data lines. Its 
relationship to the other handshake lines and ATN is shown in Figure 2-1 and Table 2-1. 


It is driven by TALKERS: the controller when ATN is low and by the instrument 
addressed to talk when ATN is high. It is sensed by LISTENERS: all 5340A’s if ATN 
is low and by the instruments addressed to listen when ATN is high. 


When DAV is low, the states of data lines DIO1 through DIO7 are unconditionally valid 
and may be accepted by all listeners at their own time. To allow for cable rise time, 
ringing, etc., the 5340A, when addressed to TALK, does not set DAV low until 2 usec 
after it has placed valid data at its output connector. It assumes that the controller has 
taken similar precautions. DAV can only be driven low if RFD and IFC are high. When 
DAV is high, the information on the data lines is not valid. DAV cannot be set high 
unless DAC is high and RFD is low. 


Table 2-1. Relation of ATN and the Handshake Lines (RFD, DAC, DAV) 


STATE OF apie DATA ha CRNA. © 
ATTENTION 


LINE (ATN) 
LOW HIGH 


One or more All 5340A’s One or more All 5340A‘S Controller Controller’s 
5340A’s not are ready 5340A’s has have has valid data not 
ready for for data not accepted accepted data on valid 
data the data the data lines 
ADDRESS 
MODE 


(1) Driven by all 5340A’s : (1) Driven by controller 
(2) Sensed by controller (2) Sensed by 5340A’s 
(3) 5340A’s drives to its valid state within 200 ns of ATN going low 


One or more All addressed One or more All addressed The addressed The addressed 
LISTENERS LISTENERS LISTENERS LISTENERS TALKER has TALKER’S 
are not ready are ready for have not have accepted valid data data not 

for data data accepted data the data on lines valid 


(1) Driven by ALLinstruments addressed to LISTEN (1) Driven by the instruments 

(2) Sensed by the instrument addressed to TALK addressed to TALK 

(3) Allinstruments not addressed will not drive. (2) Sensed by ALL instruments 
addressed to LISTEN 
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Figure 2-1. Handshake Timing 
SEQUENCE REQUIREMENTS OF THE THREE WIRE HANDSHAKE 


— b, 


22222?2222222222222222222222????)  —————s 
PLE UMA ec | 


DATA* 


TALKERS 


RFD 


LISTENERS 


DAC 


EVENTS 


Listener becomes ready to accept data. 


Talker has put data on the lines. 


Talker indicates data is valid. 


Listener has accepted the data and no longer requires it held valid. 


Talker indicates the data is no longer valid and may change it. 


Listener indicates it is ready for new data and a new cycle begins 
(equivalent to tg). 


a Time data is put on lines before DAV is set low. 


*A composite of the DIO1 through DIO7 lines for illustrative purposes. 
(The curved lines indicate interlocked signal sequence.) 


2-25. Data Transfer 


2-26. Transfer of data on the bus is asynchronous. It places no restrictions on the data rates of 
instruments connected to the bus. The timing and levels required to transfer a byte of infor- 
mation on the data lines are shown in Figure 2-1. Transfer is under the control of three hand- 
shake lines DAV, RFD, and DAC. The TALKER (sender of data) drives DAV (Data Valid) and the 
LISTENER (acceptor of data) drives both RFD (Ready for Data) and DAC (Data Accepted). 


2-27. The transfer of a byte is initiated by the LISTENER signifying it is ready for data by setting 
RFD high. When the TALKER recognizes RFD is high and has placed valid data on the data lines 
it sets DAV low. When the LISTENER senses that DAV is low and is finished using the data, it 
sets DAC high. Notice that the assertive or action state of both RFD and DAC is high. Since all 
instruments on the bus have their corresponding lines connected together (e.g., RFD), all 
LISTENERS must be in a high state before that line goes high. This wire-AND situation allows 
a TALKER to recognize when the slowest listener has accepted a byte of data and is ready for the 
next byte. 
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2-28. Let’s look at the timing of the transition to the non-assertive state for these lines. DAV 
may be driven high by the TALKERS after it recognizes that DAC is high. RFD may be set low as 
soon as the LISTENER recognizes that DAV has been set low. The 5340A requires RFD to be set 
low no later than 50 nsec after the LISTENER sets DAC high. When the 5340A is a listener it 
drives RFD low at the same time it sets DAC high. The timing of DAC is similar to RFD, i-e., it 
may go low as soon as DAV is high and it must be low no later than 50 nsec after RFD is driven 
high. The 50 nsec permits a controller, when working with only one 5340A on the bus, to 
generate either DAC or RFD and invert it to get the other. 


2-29. Addressing the 5340A 


2-30. Before a 5340A can send output data or accept program information it MUST be addressed 
to TALK or LISTEN. The method used to address it depends on the rear panel switch marked 
TALK ALWAYS — ADDRESSABLE (See Figure 2-2). When in the TALK ALWAYS position, the 
5840A is addressed to TALK - it outputs ONLY. It operates according to the front panel controls 
and outputs each measurement. This position is intended for operation where there is no con- 
troller, e.g., with a digital recorder. When the rear panel switch is set to ADDRESSABLE, the 


5340A can either be: 


a. Sent program information by a controller and the measured results are observed 
visually, or 


b. Both program and output information are passed on the bus managed by a controller. 


2-31. Addresses are communicated on the data lines. When the controller sets ATN low, all 
5340A’s interpret the information on data lines, DIO1 through DIO5 as an address. During this 
time, the signal levels on DIO6 and DIO7, designate whether the addressed 5340A is to com- 
municate as a TALKER or a LISTENER. 


D D D D D D D 

I I I I I I I 

O O O O O O O 

a 6 5 4 Ss] 2 1 

1 4) As A, Ag Ao A, - TALK ADDRESS* 

4) 1 A, A, Ag Ao A, - LISTEN ADDRESS* 
My) 4) xX X X X X  - Ignored by 5340A 

it 1 X X X when ATN is low 


A, - Address switches on rear panel 


X - Don’t care 


* _ The clear address characters (11111) not allowed: 


2-32. The thirty-one (31) possible LISTEN and TALK address characters and their signal levels 
are shown in Tables 2-2 and 2-3. A unique character is selected for each 5340A with the five (5) 
slide switches on the rear panel marked ADDRESS (As, Ay, Ag, Ag, Aj) (see Figure 2-2). These 
switches may be set to either @ or 1 (@ represents a high level and 1 a low level). 


2-33. Two characters are reserved for the special function of clearing or removing a 5340A from 
the active state of an addressed TALKER or LISTENER. The 5340A is cleared as a LISTENER 
if it is sent an ASCII “?” while ATN is low. The 5340A is cleared as a TALKER if another instru- 
ment is addressed to TALK or it is sent an ASCII “__” (underscore) while ATN is low. It is 
cleared as either a TALKER or LISTENER when IFC is low. 
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Table 2-2. Talk and Listen Addresses 


USA STANDARD CODE FOR INFORMATION INTERCHANGE 


uy » 
BITS e ; 
Bs bs 2 a 1 ; 
|e ROW | 
teeta oe 


SOH 


Toc || ms 


sjolity tu | vw [ec i ee « | tl 
jefe | | | Pe eee 


ADDRESS CLEAR ADDRESS CLEAR 
ADDRESS ADDRESS 


NN ee ee 
LISTEN TALK 


STANDARD DATA ADDRESS 
CODE LINE SWITCH 


DI01 = Al 
D102 A2 
DI03 A3 
D104 A4 
DIO5 Ad 
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2-34. Example of Setting an Address 


2-35. Except for ? and __ (underscore), any talk-listen address combination in the shaded areas 
of Table 2-2 can be used. Selecting a particular listen address will result in a corresponding talk 
address or vice versa. For example, if the ASCII # symbol is chosen for the listen address, then 
ASCII “C” would be the corresponding talk address. This can be seen in Tables 2-2 and 2-3 and 


as follows: 


t 


DIO7 DIO6 DIO5 DIO4 DIO3 D102 DI01 BUS DATA LINES 
Pe ibs bs bg.) bp =) by |<) ASCILBITS 


0 1 0 0 0 1 1 + LISTEN ADDRESS = # 
As-0 A4=0 Ag=0 Ag=1 Ay=1 ~— ADDRESS SWITCHES 
1 0 0 0 0 1 1 < TALK ADDRESS = C 


2-36. Note that for a given setting of the address switches, the listen address is determined by 
driving DIO7 to 0 and DIO6 to 1. The talk address is implemented by driving DIO7 to 1 and DIO6 
to 0. Table 2-3 lists the available address codes. 


2-37. Other examples of 5340A talk listen addresses are as follows: 


5340A ADDRESS SWITCH RESULTANT LISTEN RESULTANT TALK 
SETTINGS ADDRESS ADDRESS 


2-38. Line Characteristics 


2-39. All 15 bus lines are designed to be compatible with TTL or DTL integrated circuits. Since 
wire-ANDing is used on some lines, the TTL line drivers must be either open collector or tri-state. 
Each line in the 5340A is terminated in a resistor divider consisting of a 3K connected to 5V and a 
6.2K connected to ground. All receivers are hex inverters (SN 7404N or equivalent) and the 
drivers are open collector NAND gates (SN 7438N or equivalent). These may be put into four 


groups: 


a. IFC, ATN, and REN are receivers only. They require -3.2 mA maximum at 0.4V to drive. 


3.0K 


6.2K SN7404N 
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Table 2-3. Available Address Codes 


DIO7__DIOG | DIOS _DIO4 IOs _DIO2Z {DIO1 | cc | WistENMeD BREE 


ADDRESS SWITCHES 
A5 Ad A3 A2 Al 


ee Nee lee lee eo tee ee eee oe io i SS oe) ers SS ee) aS Soa aS 
°° OONDONPWNRO™N-: 


SS ei es OS OO OC SOO et Se Se ee eS Sree: Oreo ore 
a le ees) ey eee) SSS SS) Ss SS aS SSeS 
oof SoOoFrFCOOorPrOCOOoOrrPOoOOCOH POOH He COO Ee oo 
oF OFrOCOrFOrFOrFOCrFPOFROFRFOHEOHROHROHORKFOHOHOS 
JH KM ONK KS CHMOMOVOAZSOAGH Oye soOWr® 


NOTES: 1. Changing the listen address changes the talk address and vice versa. 
2. Only first five bits of binary code are given. Sixth and seventh bits determine whether address is 
Talk or Listen. 01 for Listen, 10 for Talk. 


b. SRQ is output only: It is capable of sinking 45 mA at +0.4V. 


3.0K 


6.2K SN7438N 


c. Data lines (DIO1 through DIO7) and the handshake lines (RFD, DAC, and DAV) are bi- 
directional. They are a combination of a and b, i.e., when a TALKER, capable of sinking 
45 mA at +0.4V. When a LISTENER, requires -3.2 mA maximum at 0.4V to drive. 


d. DIO8 is connected to a similar divider and is always at 3.2V at 2K impedance. 
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2-40. Hardware 


2-41. The 5340A’s digital INPUT/OUTPUT connector is on the rear panel (Figure 2-2). Pin con- 
nections to this Type 57 Microribbon connector are shown in Figure 2-3. 


2-42. Cables of three different lengths are available for connecting a 5340A to a controller or to 
another 5340A: 


a. 3 feet long HP Part No. 10631A. 
b. 6 feet long HP Part No. 10631B. 
ce. 12 feet long HP Part No. 10631C. 


2-48. These have one overall shield to reduce susceptibility to external noise. The cables use a 
mixture of individual wires and twisted pairs to reduce crosstalk. Both ends are identical. They 
are terminated in two 24-pin piggy back connectors; one male and one female. This termination 
permits several cables to be connected to the same 5340A. Pin connections of these connectors 
are shown in Figure 2-4. There is a restriction of no more than 12-feet between the first two in- 
struments in the system and 6-feet between the remaining instruments. The 5340A can drive a 
maximum of 50-feet of this cable. 


2-44. Programming the 5340A 


2-45. The 5340A has a group of storage cells that are used to store program information. They 
are used ONLY when a controller has the 5340A operating under remote control. The ASCII char- 
acters that can be stored in each cell and their relationship to the 5340A’s operation are shown in 
Table 2-4. (Refer to Table 2-2 for signal levels.) 


Figure 2-2. 5340A Rear Panel 
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Figure 2-3. 5340A Digital Input/Output 


DIO1 D105 


D102 D106 


= aN 
w 


—_ 
oo 


D103 DIO7 


+ 


= 
aD 


DI04 DIO8 


RESERVED REN 


P/O TWISTED PAIR WITH 6 


DAV 


RED P/O TWISTED PAIR WITH 7 


P/O TWISTED PAIR WITH 8 


N 


DAC 


SHOULD BE GROUNDED 


P/O TWISTED PAIR WITH 9 NEAR TERMINATION 
OF OTHER WIRE 


P/O TWISTED PAIR WITH 10 OF TWISTED PAIR 


IFC 


— 
j=) 
N 
N 


SRQ 


P/O TWISTED PAIR WITH 11 


= 
= 
nN 
wo 


nN = ey = 
— oO o ee) ~N 


ATN 


ADDRESSABLE ©. 
SHIELD 


SIGNAL GROUND 


TALK inkl 
ras TYPE 57 MICRORIBBON CONNECTOR 


Figure 2-4. Pin Connections of the 10631A, B, C Cables 


D101 D105 
DI02 D106 
DI03 pee | D107 
DI04 D108 
RESERVED REN 
DAV P/O TWISTED PAIR WITH 6 


RFD eet P/O TWISTED PAIR WITH 7 


SHOULD BE GROUNDED 
NEAR TERMINATION 
OF OTHER WIRE 

OF TWISTED PAIR 


DAC P/O TWISTED PAIR WITH 8 


IFC P/O TWISTED PAIR WITH 9 


SRQ P/O TWISTED PAIR WITH 10 


ATN peo P/O TWISTED PAIR WITH 11 


GROUND ONLY AT —— SHIELD SIGNAL GROUND 
SYSTEM CONTROLLER 


na TYPE 57 MICRORIBBON CONNECTOR 


NOTE 1: Pins 18 through 23 should be grounded near the termination 
of the other wire of its twisted pair. Pin 12 is grounded ONLY at the 
controller. 
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Table 2-4. 5340A Program Code Set 


AeChinf Cueduncne SEEN agian a 


Resolution 
B7 Bg Bs By Bg Bo By 


10 Hz - 250 MHz (hi Z) 
Check 

250 MHz - 18 GHz (500) 
10 Hz - 18 GHz (50) 


Octave Ranges (use with T&P only) 


Auto 

28 GHz 

4 GHz - 8 GHz 

2 GHz - 4 GHz 

1 GHz - 2 GHz 

500 MHz - 1 GHz 
250 MHz - 500 MHz 
10 Hz - 250 MHz 


en 
Soro coor See 
Seek (eS aa=) 
Soro CoO Ste 
Freer OCCoO 
BErRHOOrRrFR CO 
Ke OrocordorF © 


Sample Rate 


Internal Sample Rate 
Hold 


SAMPLE TRIGGER (measure) I 
RESET H 


OUTPUT MODES 


ONLY IF addressed 
WAIT until addressed 


Local-Remote 
Local (front panel) control 


Remote (program storage 
cell) control 


RESET PUSHBUTTON/POWER UP conditions are 9, P,@, J, L.N 


*Signal levels also shown in Table 2-2. 


2-46. The program storage cells are loaded with a pre-determined set of conditions when either 
the front panel RESET pushbutton is depressed or when power is turned on. The initial con- 
ditions are listed in Table 2-4 under RESET PUSHBUTTON/POWER UP. Notice that each time 
either the RESET pushbutton is depressed or power is turned OFF - then ON, the 5340A operates 
according to its front panel controls. 


a. Resolution and Range - Relate directly to the front panel controls and are self-explanatory. 
For example, ASCII “S” selects the 10 Hz - 250 MHz range and the BNC input connector. 
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Octave Ranges - The 5340A can be made to operate in a particular octave range by send- 
ing it the proper ASCII character. This feature can save up to 110 msec of search time 
when the signal to be measured is in one of the octave ranges. When a controller wants 
to take control of the 5340A’s operation, it only changes those cells where initial con- 
ditions are different than the desired program. Program information may be sent in any 
sequence. The 5340A will not make a measurement if there is either no signal in the 
selected range or there is one with a larger amplitude in some other range. When AUTO 
is selected, the 5340A automatically sweeps through all ranges until it finds the signal 
to be measured. 


Sample Rate Modes 


(1) Internal Sample Rate - Sample rate time is determined by the 5340A’s SAMPLE 
RATE control. 


(2) Hold - The 5340A waits in the Sample Rate phase of its operating cycle until 
made to continue by either a SAMPLE TRIGGER instruction, a RESET in- 
struction or the front panel RESET pushbutton is depressed. 


Sample Trigger Instruction - Is intended to be used in conjunction with the SAMPLE 
RATE HOLD mode. It makes the 5340A leave the Sample Rate HOLD phase of its 
operating cycle and make a measurement. Sample trigger does not reset the display nor 
does it initialize the phase locked loops (make the 5340A go through its search pro- 
cedure). The 5340A will ignore the Sample Trigger instruction unless it is waiting in 
the Sample Rate phase of its operating cycle. 


Reset Instruction - Clears the display, initializes the phase locked loops and starts a new 
measurement procedure. It may be sent at any time in the 5340A’s operating cycle. A 
reset instruction does not initialize the remote program storage cells as does the front 
panel RESET pushbutton. The 5340A obeys the Reset instruction if addressed to 
LISTEN whether in local or remote operation. 


Output Modes - A 5340A outputs in one of two modes providing it has been addressed 
to TALK. 


(1) ONLY IF addressed (ASCII “L” stored in the program storage cell). The 53840A 
will output each measurement if it has been addressed to TALK. If not so 
addressed, it bypasses the entire output phase of its operating cycle. 


(2) WAIT until addressed (ASCII “M” stored in this program storage cell). The 
5340A will make a measurement then wait in the output phase of its oper- 
ating cycle until it is addressed to TALK. As soon as it is so addressed, it will 
output and continue according to the information in its program storage cells. 


Notice that the 5340A ALWAYS outputs when it reaches the output phase of its oper- 
ating cycle IF it has been addressed to TALK. When programmed ONLY IF, the 5340A 
continues to go through its operating cycle bypassing the Output phase until addressed 
to TALK. When programmed to WAIT, the 5340A will stop at its output phase and stay 
there until addressed to TALK. 


Local-Remote 
(1) Local - The 5340A operates according to its front panel controls. 
(2) Remote - Used in conjunction with the control line REN (Remote Enable) to 
have the 5340A operate according to the information in its program storage 
cells. 


Reset Pushbutton/Power Up 
When power is first turned on (Power UP) or the front panel RESET pushbutton is de- 
pressed, the 5340A performs according to its front panel controls. However, it has stored 
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in its remote programming storage cells the initial conditions of 8, P, @, J, L, and N. 


There are: 
@ - 1 Hz resolution 
P - 10 Hz to 18 GHz range 
@ - AUTO (sweeps through all ranges) 
J - Internal Sample Rate 
L - Output ONLY IF addressed 
N - Local operation 


When taking remote control of the 5340A it is necessary to change only those cells that 
are different from the above. For example, if the 5340A is to be used under remote con- 
trol, 1 Hz resolution, 10 Hz to 18 GHz range, automatic searching, sample rate HOLD 
and WAIT in output phase until addressed; it is only necessary to change the ASCII “J” to 
“K”, “L” to “M’’, and “N” to “0”. These changes can be made in any order. 


2-47. What is Outputted 


2-48. When addressed to TALK the 5340A outputs a string of 16 ASCII characters provided there 
is an addressed LISTENER on the bus. The handshake routine, necessary for passing infor- 
mation on the data lines, cannot be started unless there is both an addressed LISTENER and 
TALKER on the bus. The LISTENER must be able to recognize LF (line feed) as the end of the 
5340A’s output data. As soon as the LISTENER accepts LF (sets DAC high) the 5340A leaves the 
output phase and continues through its operating cycle. 


2-49. The 16 output characters, their description and the order in which they are outputted are 
shown in Table 2-5. Refer to Table 2-2 for signal levels. 


Table 2-5. 5340A Output Code Set 


ORDER 
OUTPUTTED CHARACTER DESCRIPTION 


D - measurement made direct 
or 
L - measurement made using phase locked loops 


O - 5340A’s display has overflowed 
or 
SP - Space (0 100 000 binary, 040 octal) 


3 Space 


aahre’ U1. Digits @ thru 9 (blank display digits outputted as @) 
most significant digit first 


12 Power of 10 exponent to follow 

13 Exponent is positive (0 101 011 binary, 053 octal) 
14 One digit exponent 

15 Carriage return (0 001 101 binary, 015 octal) 


16 Line feed (used as a word terminator) (0 001 010 binary, 
012 octal) 


2-50. Modes of Operation 


2-51. The 5340A has several remote operating modes. They depend on the Sample Rate and 
Output modes and the method used to initiate a measurement procedure. This section includes 
a description of these modes, a simplified flow chart (Figure 2-5) showing all operating modes 
and a sample program. 
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Figure 2-5. 5340A Remote Operation 
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2-52.. The two principal modes of remote operation based on the Sample Rate and Output modes 
are described in (a) and (b) below. Modes (c) and (d) are possible by selecting the remaining 
combinations of the Sample Rate and Output modes. 


a. Internal Sample Rate (J) and Output ONLY IF (L) 


(1) If NOT addressed to TALK the 5340A makes measurements continuously at a 
rate determined by its Sample Rate time plus measurement time. It skips the 
output phase of its operating cycle. 


(2) If 5340A is addressed to TALK, it no longer skips its output phase. The next 
and all subsequent measurements are outputted. 


b. Sample Rate HOLD (K) and WAIT until addressed (M) the 5340A sequence is: 


(1) Addressed to LISTEN. 

(2) Instructed to make a measurement. 

(3) Makes a measurement and stops in its output phase. 
(4) Addressed to TALK. 

(5) Outputs and stops in its Sample Rate phase. 

(6) Addressed to LISTEN. 


(7) Instructed to make measurement, then repeats 3 through 6. 
c. Internal Sample Rate (J) and WAIT until addressed (M) the 5340A: 


(1) Makes a measurement and stops in its output phase. 
(2) Is addressed to TALK. 
(3) Outputs, goes through its sample rate, and makes another measurement and if: 
(a) Still addressed to TALK it repeats (8). 
(b) Not addressed to TALK it stops in its output phase and waits until so 
addressed then repeats (8). 
d. Sample Rate HOLD (K) and Output ONLY IF addressed (L) the 5340A is: 


(1) Addressed to LISTEN. 
(2) Instructed to make a measurement. 
(3) Makes the measurement and if: 


(a) Addressed to TALK by the end of the measurement phase it outputs and 
stops in the Sample Rate phase until (1) and (2) are repeated. 


(b) Not addressed to TALK by the end of the measurement phase it skips out- 
put and stop in the Sample Rate phase until (1) and (2) are repeated. 
2-53. Starting a Measurement Procedure 


2-54. When operating the 5340A under remote control, a measurement procedure may be initiated 
by sending a Reset or Sample Trigger Instruction or by letting its sample rate time run out. 


a. Internal Sample Rate (J) - a measurement starts at the end of sample rate time. 
b. Reset Instruction (H): 
(1) Can be given at any time during a 5340A’s operating cycle. 


(2) Does not change the information in the program storage cells. 
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(3) Clears the display. 
(4) Initializes the phase locked loops forcing a new search procedure. 
(5) Starts measurement phase of the 5340A’s operating cycle. 

ec. Sample Triggers Instruction (I): 


(1) Can be given only if the 5340A is stopped in the Sample Rate phase of its 
operating cycle. If given at any other time it will be ignored by 5340A. 


(2) Does not change the information in the program storage cells. 
(3) Does not clear the display. 


(4) Does not initialize the phase locked loops, i.e., the 5340A does not go through a 
search procedure unless it has lost phase lock since the previous measurement. 


(5) Starts the measurement phase of the 5340A’s operating cycle. 


2-55. Examples of Programming 


2-56. Assume that it is desired to program a 5340A for a measurment of approximately 3.5 GHz 
to a 1 kHz resolution. In addition, it is desired to instruct the 5340A to make a measurement and 
subsequently output when so instructed. One method of programming this is shown in Table 2-6. 
(Assume the 5340A listen address is ASCII “#” and the talk address is ASCII “CR 


2-57. Another example of programming is with a mark sense card reader. Assume that it is 
desired to program a 5340A using a 3260A Mark Sense Programmer for an automatic measure- 
ment to a 1 kHz resolution (where a digital output is not required). Figure 2-6 shows the marked 
program card. 
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Table 2-6. 5340A Programming Example 
Control and 
Data Lines 
Status Lines 
Sequence ASCII Codes Description of Program Sequence 


_ (underscore) or Clears 5340A as a TALKER 
controller’s talk 
address 


en 
= 
Eee 


Clears all LISTENERS 


5340A LISTEN ADDRESS is on 
Data Lines 


5340A is addressed to LISTEN 


1 kHz resolution is 
selected 
250 MHz to 18 GHz 
range selected 
2 to 4 GHz range Loading 
selected program cell 
Sample Rate HOLD operation 
selected (can be loaded 
WAIT until addressed in any order) 
to TALK 
5340A remote-local 
cell loaded with REMOTE 


5340A in REMOTE control (operates 
according to Sequence 5) 


RESET and start search procedure 


5340A has completed measurement and 
is ready to output 


5340A TALK ADDRESS is on 
Data Lines 


Clears all LISTENERS 


Listener’s LISTENER’S ADDRESS on 
Address Data Lines 


LISTENER’S are addressed, 5340A 
addressed to TALK, it OUTPUTS 
and waits in the SAMPLE RATE 
phase of its operating cycle 


_.(underscore) or Clears 5340A as a TALKER 
controller’s talk 
address 


Clears all LISTENERS 


5340A LISTEN ADDRESS is on 
Data Lines 


5340A is addressed to LISTEN 


Sample Trigger Instruction initiates 
a new measurement 


Repeats from Sequence 


*REN may be low during entire example, but must be low before Step 7. 
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Figure 2-6. Example Program Card 
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SECTION Ill 


OPERATION 


3-1. INTRODUCTION 


3-2. This section contains operating information including operating characteristics, input cable 
considerations, controls and indicators, and operating procedures. Programming instructions 
are contained in Section II. 


3-3. OPERATING CHARACTERISTICS 


3-4. The following paragraphs describe the operating ranges and modes, resolution, sample rate, 
AM and FM characteristics, and auto-amplitude discrimination. 


3-5. Operating Ranges 


3-6. There are two basic operating ranges available: 10 Hz to 250 MHz and 250 MHz to 18 GHz. 
Frequencies in the lower range are measured directly while measurements in the 250 MHz to 18 
GHz range are made with an indirect transfer oscillator technique. Provision is made to select 
three operating ranges, these are: 


a. 10 Hz to 250 MHz at the BNC connector (1 MQ, 25 pF). 
b. 250 MHz to 18 GHz at the N connector (50). 
c. 10 Hz to 18 GHz at the N connector (50). 


3-7. The 10 Hz to 250 MHz range restricts the counter to direct measurements. The 250 MHz to 
18 GHz range restricts the counter to the transfer oscillator mode, and the 10 Hz to 18 GHz range 
allows both modes of operation to be in effect. Annunciator lights are included to indicate when 
the counter is measuring directly (DIR light) or indirectly (LOCK light). It should be noted that 
during the 10 Hz to 18 GHz operation, the counter may lock on a signal in the 10 Hz to 250 MHz 
range in preference to a signal in the transfer oscillator range. Thus, to measure a high frequency 
signal (>250 MHz) containing high levels of residual low frequencies, it is necessary to select the 
250 MHz to 18 GHz range. Otherwise, the switch position is dictated by the impedance require- 
ments and frequency of the input signal. 


3-8. Resolution and Blanking 


3-9. In a frequency counter, resolution can be defined as the value represented by the least 
significant digit (LSD). In the 5340A, a maximum resolution of 1 Hz can be selected. Decade 
multiples of 1 Hz to 1 MHz are available. For example, with an input of 12,345,678 Hz, setting the 
RESOLUTION switch to 1, the counter displays the 8 in the LSD. Selecting 100 on the RESO- 
LUTION switch places the 6 in the LSD. If a frequency such as 123,456,789 Hz is measured with 
1 Hz resolution selected, the counter will overflow so that the 1 is not displayed and the 9 will 
appear in the LSD. For high resolution of measurements which would result in an overflow, two 
measurements can be made. The first measurement is made with a resolution setting that is 
adequate to display the most significant digits. The second measurement is made with maximum 
resolution to display the least significant digits. 


3-10. The counter blanks all digits to the left of the most significant digit, suppressing lead- 
ing zeros. 
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3-11. Sample Rate, Measurement Time, and Reset 


3-12. The sample rate control sets the interval between measurements, but not the interval of the 
measurement. On the 5340A, the minimum sample rate is variable between approximately 50 
milliseconds and 5 seconds. For 1 Hz RESOLUTION settings, an additional 1 sec delay is incurred. 
A hold feature can be selected to “freeze” a measurement display indefinitely. 


3-13. The measurement interval (gate time) is the time that the counter’s gate remains open to 
accumulate counts. In the 5340A, the gate time is a function of the resolution selected and the 
input frequency. Typical measurement time for an 18 GHz signal with 1K resolution selected is 
about 120 msec. With 1 Hz resolution selected and an 18 GHz input, the gate time is quite long, 
approximately 120 seconds. However during this time, the LOCK annunciator lights to indicate 


that a measurement is in progress. 


3-14. Reset is accomplished by pressing the RESET switch or changing the RESOLUTION or 
RANGE switch. When the counter is reset, the display reads all zeros and a new measurement 


cycle is initiated. - 


3-15. AM Characteristics 


3-16. The 5340A will measure inputs containing amplitude modulation provided that the mini- 
mum level of the input signal is greater than the sensitivity specification. The maximum modu- 
lation permissible can be calculated by the following formula: 


eee =% modulation where: Vu is the unmodulated rms input level. . 
Vs is the sensitivity specification at the frequency 


of interest. 
As an example of the use of the formula, calculate the maximum permissible modulation for 
a -10 dBm (70 mV) input at 10 GHz. At 10 GHz, the sensitivity specification is -35 dBm (4 mV) 
Using the formula: 


Vu-Vs 7mV-4mV _ 66 mV 


wat = 70 mV = Oe 94.5% modulation 
3-17. FM Characteristics 


3-18. The 5340A will measure carrier frequencies in the presence of frequency modulation, 
phase modulation, or residual noise. The FM characteristics are a function of the modulation 
rate and carrier frequency as shown in Figure 3-1. 


Figure 3-1. FM Characteristics 


TYPICAL 
5340 FM CAPABILITY 


AT -20 dBm 
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3-19. Auto-Amplitude Discrimination 


3-20. This feature allows the counter to select and measure the signal with the largest amplitude 
in the 250 MHz to 18 GHz range. This is with the provision that the largest signal is 20 dB greater 
in amplitude than any other signal present. Although 20 dB is the guaranteed specification, 
typical operation is about 10 dB. The auto-amplitude discrimination feature is useful for dis- 
criminating against harmonics, and spurious signals. 


3-21. MAXIMUM INPUT SIGNAL POWER 


DO NOT EXCEED 1 WATT OF INPUT POWER AT THE 
50-OHM N CONNECTOR. DAMAGE TO THE 
INTERNAL SAMPLERS MAY OCCUR. PLEASE READ 
PARAGRAPH 3-22 FOR FULL EXPLANATION OF 
INPUT LEVELS. 


3-22. The 5340A will function within specifications for signal inputs up to +7 dBm (5.012 milli- 
watts or 0.5006 volts into 50-ohms). Under no circumstance should the input level exceed 1-watt 
(+30 dBm RF power or +7 volts de into 50-ohms, dc power). If the input power exceeds 1-watt, 
damage to the internal samplers may occur and these are quite expensive to replace. Measure- 
ments from +7 dBm to +30 dBm are not recommended because false harmonic locks and readings 
may occur. When signal levels exceed +7 dBm, external attenuators should be used. The 1-watt 
maximum input level is the total RF and dc power at the input connector. Figure 3-2 shows 
power levels with conversions to volts and dBm. 


Figure 3-2. DBM to Volts Conversions 
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3-23. INPUT CABLE CONSIDERATIONS 


3-24. Consideration should be given to input cable losses at higher frequencies. For example, a 
6-foot RG-214/U coaxial cable has about 15 dB loss at 18 GHz. Such losses should be taken into 
consideration along with the sensitivity specifications given in Table 1-3. 


3-25. For low capacity input measurements, a 10:1 low capacity oscilloscope probe (HP 10004A) 
can be used on the BNC connector for frequency inputs up to approximately 100 MHz. 
3-26. CONTROLS, INDICATORS, AND CONNECTORS 


3-27. Figure 3-3 describes the front panel controls, indicators, and connectors. Figure 3-4 
describes the rear panel connectors and controls. 


3-28. OPERATING PROCEDURES 


3-29. Figure 3-5 illustrates the operating procedures. Self check procedures are given in 
Figure 3-6. 
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Figure 3-3. Front Panel Controls and Indicators 


LINE switch. Applies primary power to all circuits except crystal oven Option 
001, when so equipped. When the counter is equipped with Option 001, the 
crystal oven connects through a thermal circuit breaker and fuse to the ac line. 
This allows the oven to maintain its operating temperature and accuracy when 
the LINE switch is OFF, thereby eliminating warm-up delays. 


RESET switch. Resets display and internal count to zero and initiates a new 
measurement. 


RESOLUTION Hz selector. Determines resolution of the measurement. See 
Paragraph 3-8 for a detailed description. In general, the 1 kHz setting is a good 
starting point. 


SAMPLE RATE control. Adjusts the interval between measurements from ap- 
proximately 50 milliseconds to 5 seconds. For 1 Hz RESOLUTION settings an 
additional 1 second delay is incurred. When rotated to the HOLD position, the 
display will be held indefinitely. 


BNC 1 MEG QQ Input Connector. High impedance (1 Megohm) input for direct 
count measurements in the 10 Hz to 250 MHz range. Shunt input capacity is 25 
pF maximum. Measurements made at this input require that the RANGE switch 
is set to the 10 Hz - 250 MHz position. Sensitivity is 50 millivolts rms and the 
coupling is ac. 


RANGE switch. Selects input connectors and ranges as indicated by the black 
leader lines. When set to the CHECK position, the circuits count the frequency 
of the internal clock to verify proper counter operation. 


DO NOT EXCEED +30 dBm (1 WATT) INPUT AT THE 502 N CONNECTOR. 
DAMAGE TO THE INTERNAL SAMPLERS MAY OCCUR. PLEASE READ 
PARAGRAPH 3-21 FOR DETAILS OF ACCEPTABLE INPUT LEVELS. 
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Figure 3-3. Front Panel Controls and Indicators (Continued) 


N Type 500 Input Connector. Input for measurements in the 10 Hz to 18 GHz or 
250 MHz to 18 GHz range as determined by the RANGE switch. Sensitivity is 
-30 dBm from 10 Hz to 500 MHz, -35 dBm from 500 MHz to 10 GHz and -25 
dBm from 10 GHz to 18 GHz. 


RMT annunciator. For counters equipped with Option 011 only. Lights when 
the counter is in remote operation. 


DIR annunciator. Lights when counter is in direct measurement mode. (10 Hz 
to 250 MHz.) 


* annunciator. Operative with Option 001 only. Lights when the oven is heating 
to indicate oscillator is not stabilized. Full counter accuracy is obtained when the 
oven has stabilized. Twenty minutes after turn on, additional oscillator error is 
less than 5 parts in 109 at 25°C. If the line voltage is low, the * may remain lit for 
longer periods of time. 


NOTE 


At low environmental temperatures, e.g., 0°C, the * annunciator may 
remain on for longer periods of time. When the oven temperature stabli- 
izes, it may continue to draw power in order to maintain operating 
temperature. 


OVFL annunciator. Indicates that one or more of the most significant digits 
(digits left most from the decimal point) are not displayed. The digits that are 
displayed will be accurate to within +1 count + the time base accuracy. For 
example, if 123,456,789 Hz is measured with 1 Hz RESOLUTION selected, the 
OVFL annunciator will light, the 1 will not be displayed, and the numbers 


23456789 will be displayed and are valid. 


LOCK annunciator. Indicates that phase LOCK has occurred and a measure- 
ment is being made with the transfer oscillator technique. 


GATE annunciator. Indicates when the counter’s main gate is open and a 
measurement is in progress. 


GHz, MHz kHz annunciators. Indicates the units multiplier of the measurement. 
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Figure 3-4. Rear Panel Controls and Connectors 


10 MHz OUTPUT. Supplies a 10 MHz square wave output at 2.4 volts peak-to- 
peak or greater. Output is TTL compatible. 


INT-EXT OSC switch. Selects time base source. When set to INT, the counter 
operates from its internal 10 MHz oscillator. When set to EXT, it allows an 
external 10 MHz sine wave or square wave at the 10 MHz INPUT jack to operate 
the counter. External oscillator requirements are 10 MHz at approximately 1.5 
volts peak-to-peak into 1 kQ. 


10 MHz INPUT jack. Accepts external time base signal. Requirements are a 10 
MHz sine wave or square wave at approximately 1.5 volts peak-to-peak (1 kOQ 
impedance). The INT-EXT switch must be set to EXT to accept the external 
OSC input. 


AC Input Connector. Ac power receptacle. IEC type with offset pin connected 
to the chassis. Accepts 115 volts or 230 votls +10%, 48 to 68 Hz. Maximum power 
draw is 100 volt amperes. 


SELECTOR switch. Allows the 5340A to operate off of 115 volts or 230 volts ac. 
Use a narrow bladed screwdriver and slide the switch to show the desired oper- 
ating voltage. 


FUSE. Requires a 2.0 amp normal blow fuse for 115-volt operation or a 1.0 amp 
normal blow fuse for 230-volt operation. 


Input Option 002 N connector. Same as front panel N connector, see Figure 3-3. 


BNC input connector Option 002. Similar to front panel BNC input except that 
this option includes a 50-ohm termination on the front panel BNC connector. 


Digital Input/Output Option 011. Connector and address switches for remote 
programming and digital output. See Section II for details of operation. 
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Figure 3-5. 5340A Operating Procedures 


On Rear Panel set INT-EXT switch to INT position. 


Set LINE switch to on (up) position. 


Set RESOLUTION Hz to desired resolution. Recommended starting setting is 


1 kHz. 


DO NOT EXCEED +30 dBm (1 WATT) INPUT AT THE 502 N CONNECTOR. 
DAMAGE TO THE INTERNAL SAMPLERS MAY OCCUR. PLEASE READ 
PARAGRAPH 3-21 FOR DETAILS OF ACCEPTABLE INPUT LEVELS. 


Connect input signal to appropriate input connector according to input fre- 
quency and impedance requirements. 

Set RANGE switch to correspond with input connector being used. 

Adjust SAMPLE RATE control for desired interval between measurements. 
Adjust RESOLUTION Hz switch for desired number of significant digits. 


Display is in units shown with correct decimal point and significant digits. 
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Figure 3-6. Self Check and Operational Check Procedures 


RESOLUTION Ha SAMPLE RATE 


i 1 100 sk OK OOK 


Set LINE switch to on (up) position. 

Set RANGE switch to CHK position. 

Rotate SAMPLE RATE control fully ccew. 

Set RESOLUTION switch to 1 Hz. 

Check that DIR annunciator lights. 

Check that GATE light flashes. 

Check that display indicates 10.000000 +1 count. 

Check that MHz annunciator lights. 

Press and hold RESET switch, DIR and GATE lights should go out and display 


should be 00.000000. Release RESET switch, check that display is 10.000000 
MHz +1 count. 


Change RESOLUTION switch to the following positions and check for proper 
display. When the switch is in between positions, the DIR light and GATE light 
should go out and the display should reset (all zeros). 


RESOLUTION Switch DISPLAY (B = Blank Display Tube) 


10 Hz B10.00000 MHz +1 count 
100 Hz BB10.0000 MHz +1 count 
1 kHz BBB10.000 MHz +1 count 
10 kHz BBBB10.00 MHz +1 count 
100 kHz BBBBB10.0 MHz +1 count 
1 MHz BBBBB.010 GHz +1 count 
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Figure 3-6. Self Check and Operational Check Procedures (Continued) 


For the 1 MHz RESOLUTION setting, check that GATE light flashes rapidly. 
Rotate SAMPLE RATE control fully clockwise but not in HOLD. Gate light 
should flash once approximately every 5 seconds. 


Set SAMPLE RATE to HOLD and check that GATE light goes out and display 
is held indefinitely. 


Connect a 220 MHz signal at 0 dBm (0.2236 volts rms) to the 10 Hz - 250 MHz 
INPUT. Set RANGE switch to 10 Hz to 250 MHz. Set RESOLUTION switch to 
1K. Rotate SAMPLE RATE control fully cew. 


Check that gate lamp flashes, DIR lamp lights, and counter displays proper 
frequency for all positions of RESOLUTION switch. 


Connect the 220 MHz signal (0 dBm) to the 50Q INPUT and set RANGE switch 
to 10 Hz - 18 GHz. Set RESOLUTION switch to 1 kHz. 


Check that GATE lamp flashes, DIR lamp lights, and counter displays correct 
frequency for all positions of the RESOLUTION switch. 


Set RANGE switch to 250 MHz - 18 GHz. Check that LOCK lamp lights, GATE 
lamp flashes, and counter displays correct frequency for all positions of the 
RESOLUTION switch. 


For each position of the RESOLUTION switch, move RANGE switch between 
“250 MHz - 18 GHz” and “10 Hz - 18 GHz” positions. The displayed frequencies 


should agree within 1 count. 


If counter fails in any of the above steps, refer to Section V. 
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SECTION IV 


THEORY OF OPERATION 


4-1. INTRODUCTION 


4-2. This section describes the individual logic elements, overall counter operation, and theory of 
operation for each printed circuit assembly. The overall counter theory starts in Paragraph 4-103. 
The theory for each pc board starts in Paragraph 4-137. 


4-3. LOGIC ELEMENTS 


4-4, Two states exist in the binary system, 1 and 0. HIGH (H) and LOW (L) are used to represent 
the levels of 1 and 0. HIGH always represents the more positive level, whether it be positive or 
negative logic. Figure 4-1 shows four pairs of logic symbols that have the same truth tables and 
can be used interchangeably. The same function is performed by what appears to be two dif- 
ferent logic symbols. 


Figue 4-1. Logic Comparison Diagrams 


4-5. GATES. Figure 4-2(A) represents a basic AND gate. The AND gate output is HIGH if all 
inputs are HIGH. An AND gate may have two or more inputs. Figure 4-2(B) represents a basic 
OR gate. The OR gate output is HIGH if one or more of its inputs is HIGH. An OR gate may 
have two or more inputs. 
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4-6. INVERSION. AND and OR gates are shown in Figure 4-2(A,B). A circle on the output of a 
logic symbol indicates a LOW when activated as shown in Figure 4-2(C and D). Thus, a circle 
indicates inversion. An AND gate with an inverted output is called a NAND gate; and OR gate 
with an inverted output is called a NOR gate. A unity-gain amplifier with an inverted output is 
called an inverter, Figure 4-2(E). 


Figure 4-2. Gate Symbols 


INVERTER 


NOTE 
Three types of digital signals are present in this instrument. They are: 
1. Transistor Transistor Logic (TTL). 
2. Emitter Coupled Logic (ECL). 
3. Emitter Emitter Coupled Logic (EECL). 


Digital signals have two logic states, referred to as High and Low. The voltage associated with 
the High or Low state is different for each logic type. 


When logic levels are stated in this manual, they will be prefaced by TTL, ECL, or EECL. When 
no preface is given, assume that the logic level under discussion is TTL. 


approximately 
-1.5V 


approximately 
-0.6V 


approximately 
-0.8V 


approximately 
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4-7. 5340A INTEGRATED CIRCUITS — THEORY OF OPERATION 
4-8. The 5340A uses 70 different types of integrated circuits. Twenty-two of these are basic logic 


gates described in Paragraph 4-3. The following paragraphs describe the integrated circuits used 
in the 5340A other than the basic logic types. 


4-9. 256-Bit Read-Only-Memories 1816-0003, 1816-0004, 1816-0184, and 1816-0185 
4-10. A read-only-memory is a device that allows storage of pre-programmed data for later 
retrieval. The 1816 series of ROM’s are 16-pin dual in-line IC’s that allow eight different bits 


to be stored for each of the 32 addresses. The five input lines give rise to 25 = 32 possible combi- 
nations of input addresses. Figure 4-3 shows the pin connections for the 1816 series. 


Figure 4-3. Logic Diagram for 1816-0003, 1816-0004, 1816-0184, and 1816-0185 ROM’s 


ENABLE 


INPUT EIGHT-BIT 


ADDRESSES WORD OUTPUT 


4-11. One use of ROM’s is in calculators where they are used to store conversion information or 
to perform transformation. For example, a ROM could be used to output (in binary) the equiv- 
alent Fahrenheit temperature for a given centrigrade temperature. ROM’s can also be used for 
other simple transforms. For example, assume it is desired to solve the equation Y = 2 X +1. 
For any value of X (from 0 to 31), a ROM could be pre-programmed to give the value of Y that 
satisfies the above equation. Table 4-1 lists the data that would be pre-programmed for this 
example. 
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Table 4-1. Example ROM Programming for the Equation Y = 2 X +1 


(decimal) (binary) (decimal) (binary) 


4-12. The programs for the ROM’s used in the 5340A are given next to the schematic where they 
are used. See Section VIII schematics. 


4-13. Decade Counter 1820-0055 


4-14. The logic diagram, outline drawing, and truth table for this decade counter are shown in 
Figure 4-4. The unit consists of four dual-rank, master-slave flip-flops that are connected 
internally to provide a +5 counter and a +2 counter. Gated direct reset lines are provided to inhibit 
count inputs and return all outputs to logic 0 or BCD 9. The RO inputs at pins 2 and 3 reset the 
decades to zero and the R9 inputs at pins 6 and 7 reset the decades to nine. When the BD input 
is externally connected to the A output, the unit operates as a BCD decade counter. With the D 
output connected to the A input, +10 operation is obtained. 
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Figure 4-4. Decade Counter 1820-0055 


TRUTH TABLES 
BCD COUNT SEQUENCE RESET /COUNT 
(SEE NOTE 1!) (SEE NOTE 2) 
RoufoalFoulae|2 84) 
rit Lo | x 0000] 


N 
oO 


ro [x [x] 0 fcounr| 
Px Lo [Lo | x fcounr] 


BO Ro. Ros NO Ven Reay'R |. OUTPUT A CONNECTED TO 
heor ee bee INPUT BD FOR BCD COUNT 
1820 -0055(SN7490N) 2. X INDICATES THAT EITHER 
DECADE COUNTER A LOGICAL 1 OR A LOGICAL 

O MAY BE PRESENT 


4-15. J-K Flip-Flop 1820-0065 


4-16. Figure 4-5 shows the logic diagram, outline drawing, and truth table for the 1820-0065 
J-K flip-flop. The flip-flop is an edge-triggered type having direct clear and preset inputs. Input 
information will transfer to the outputs on the positive edge of the clock pulse. The J input is 
defined as JleJ2eJ. The K input is KleK2eK, i.e., when J1 and J2 are high and J is low, J = 1. 
When J and K are both low, the clock pulses have no effect. When J is high and K is low, the 
positive clock transition will set the flip-flop so that Q is high and Q is low. When K is high and J 
is low, the positive clock transition will reset the flip-flop so that Q is low and Q is high. If 
both J and K are high, the flip-flop will change states (toggle) with each positive clock transition. 
A low input at pin 13 will set the flip-flop and a low input to pin 2 will reset the flip-flop. The 
clock must be at logic 0 before set or reset pulses are applied. 


Figure 4-5. J-K Flip-Flop 1820-0065 


TRUTH TABLE 


NOTE: 

CLOCK MUST BE AT LOGICAL O 
PRIOR TO THE APPLICATION OF 
PRESET OR CLEAR FUNCTIONS. 


NOTES: 

|. J=dl, J2, J 

POSITIVE LOGIC 2 K=KI, K2, K 

LOW INPUT TO PRESET SETS QTO LOGICAL | 3 {,=BIT TIME BEFORE CLOCK PULSE 
LOW INPUT TO CLEAR SET QTOLOGICAL O 4. tntl= BIT TIME AFTER CLOCK PULSE 


Ja Ke ReIP FLOP 
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4-17. Dual D-Type Edge-Triggered Flip-Flop 1820-0077 


4-18. Figure 4-6. shows the logic diagram, outline drawing, and truth table for the 1820-0077. 
As the truth table shows, the input data (D) is transferred to the output on the positive edge of the 
clock pulse. Clock triggering is determined by a voltage level of the clock pulse and is not 
directly related to the transition time of the positive going pulse. After the clock input threshold 
level has been passed, the D input is locked out. A low at pin 4 or 10 will set the respective FF so 
the Q is high and Q is low. A low at pin 1 or 13 will reset the flip-flop so that Q is low and Q is 
high. The set and reset inputs will override all other inputs. 


Figure 4-6. Dual D-Type Edge-Triggered Flip-Flop 1820-0077 


TRUTH TABLE (Each Flip-Flop) 


2 2 a 


OUTPUT OUTPUT 
D 10) Q 


1. ty = bit time before clock pulse. 
2. th+7 = bit time after clock pulse. 


positive logic: Low input to preset sets O to logical 1 
Low input to clear sets Q to logical O 
Preset and clear are independent of clock 


4-19. Four-Bit Binary Counter 1820-0099 


4-20. The binary counter (Figure 4-7) consists of four J-K flip-flops connected to provide a +2 
counter and a +8 counter. When pin 12 is connected to pin 1, the unit is a four-bit binary counter. 
The input pulses are applied at pin 14 and simultaneous divisions of 2, 4, 8, and 16 are available 
at the output pins as shown in the truth table. Thus, the counter converts the input pulses to an 
equivalent binary output. To reset the counter to zero, both pins 2 and 3 must be high. 


4-21. Monostable Multivibrator 1820-0207 


4-22. This IC (Figure 4-8) contains a retriggerable monostable multivibrator. The inputs are dc 
level sensitive, i.e., triggering occurs on the rising or trailing edges of the input waveform. For 
triggering on the rising edge, the input can be applied to pins 3 and 4. For trailing edge triggering, 
pin 1 or 2 is used. The logic diagram shows the input logic. When the multivibrator is triggered, 
the external resistor and capacitor determine the output pulse width; however, successive 
inputs with a period shorter than the delay time will retrigger the multivibrator. 
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Figure 4-7. Four-Bit Binary Counter 1820-0099 


(SEE NOTES | &2) 


fou aT 
COUNT 
ear 
iain 
EES 
et 


7 


INPUT 
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25 


ar 
ea 
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I820-0099(SN7493N) 
4-BIT BINARY COUNTER 


NOTES 


. OUTPUT A CONNECTED TO INPUT B 
. TO RESET ALL OUTPUTS TO LOGICAL 
O BOTH Ro) AND Roya) INPUTS MUST 
BE AT LOGICAL | 
. POSITIVE LOGIC: 
SEE TRUTH TABLE 


Figure 4-8. Monostable Multivibrator 1820-0207 
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4-23. Four-Line to Ten-Line Decoder 1820-0214 

4-24. The 1820-0214 decoder (Figure 4-9) consists of eight inverters and 10 four-input NAND 
gates. As shown in the truth table, the unit accepts BCD inputs and provides the equivalent 
decimal output. The activiated output will be a logic low. For example, if the BCD input is 
DCBA = 0111, then the decimal 7 output will go low and all others will be high. 


Figure 4-9. Four-Line to Ten-Line Decoder 1820-0214 


TRUTH TABLE 
INPUTS OUTPUTS BCD INPUT DECIMAL OUTPUT 


OUTPUTS 


1820-0214 
FOUR-LINE TO TEN-LINE DECODER 
(POSITIVE LOGIC) 


4-25. Operational Amplifier 1820-0216 


4-26. Figure 4-10 shows the diagram for the operational amplifier. Operational amplifiers are 
so named because they perform a mathematical operation in a circuit. The type of operation is 
determined by the feedback network. In the 5340A, this IC is used in a dc stabilizing feedback 
network on A17. 


Figure 4-10. Operational Amplifier 1820-0216 


NON-INVERTING 
INPUT 


NOTE: Pin 4 connected to case 


4-27. Monostable Multivibrator 1820-0261 


4-27. This multivibrator (Figure 4-11) is stable in one state only; i.e., when not triggered, Q is 
low and Q is high. Triggering is dc from either positive or negative-going inputs and is not 
directly related to the transition time of the input pulse. Al and A2 are negative-edge-triggered 
logic inputs and will trigger the one-shot when either or both go low provided that B is high. B is 
the positive Schmitt trigger input that triggers the one-shot when B goes high with either Al or 
A2 low. When the monostable triggers, Q goes high and Q goes low for a period determined by 
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circuit time constants. An internal timing resistor is available by connecting Vcc (pin 14) to pin 9, 
also an external resistor may be used between these two pins. The external timing capacitor 
connects between pins 10 and 11. The output pulse duration is determined by the RC time con- 
stant of the timing components. The truth table shows the logic states that result in a one-shot 
- output. When the multivibrator fires, the outputs are independent of further input transitions 
and are dependent only on the timing components. 


Figure 4-11. Monostable Multivibrator 1820-0261 


TRUTH TABLE 
[tn INPUT 'n+) INPUT 
T ai + 
A2 
TIMING PINS 1 al 
Deen) ANS 


OUTPUT 
Al |A2 B 


+ 


1 


INHIBIT 
INHIBIT 
INHIBIT 
ONE SHOT 
ONE SHOT 
ONE SHOT 
ONE SHOT 
INHIBIT 
INHIBIT 
INHIBIT 
INHIBIT 


INHIBIT 
INHIBIT 


NOTES | t,= TIME BEFORE INPUT TRANSITION 


O==60- oo -— 6m 
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(oe) 
ss 


x O—=—xX— x oo < oO x<— 


©o--90----00- 
[ 


—--—-xOx0O--0O0xOX— 


(e) 


al 


0.8V 


1820- 0261(SN74!21) 
3. X INDICATES THAT EITHER A 
LOGICAL O OR | MAY BE 
PRESENT 


4-29. Differential Video Amplifier 1820-0270 


4-30. The video amplifier is shown in Figure 4-12. This IC consists of a two-stage differential 
output amplifier with differential inputs. The unit features 120 MHz bandwidth, selectable 
gain and high input impedance. Gain is determined by connecting a resistor from pin 4 to pin 9. 
For maximum gain, pins 4 and 9 are shorted together. 


Figure 4-12. Differential Video Amplifier 1820-0270 


Gia 
GAIN SELECT 


G2A 
GAIN SELECT 


OUTRUN 


OUTPUT 2 


GAIN SELECT 


GAIN SELECT 


Note: Pin 5 connected to case. 


Model 5340A 
Theory of Operation 


4-31. Eight-Bit Serial-In Parallel-Out Shift Register 1820-0294 


4-32. This IC (Figure 4-13) accepts serial input data and provides parallel outputs. The unit con- 
sists of eight RS flip-flops connected in a shift register configuration. Clocking occurs on the 
positive going edge of the clock pulse. Input gates are provided for the RS inputs to allow for 
strobe capability. Logic 1 levels at SA and SB enter logical ‘‘1’s” into the shift register. When the 
clear input (pin 9) is driven low, all flip-flops are asynchronously set to the logical 0 state. 


Figure 4-13. Eight-Bit Serial-In Parallel-Out Shift Register 1820-0294 


Q5 CLEAR CP 


4-33. BCD to Decimal Decoder 1820-0426 
4-34. The decoder (Figure 4-14) is a BCD to one-of-ten decoder capable of driving gas-filled 


cold-cathode indicator tubes. As an example of operation, if the input is D=0 C=0 = B=1 and A=1, 
then the 3 output at pin 9 will go low to turn on the numeral 3 in an indicator tube. 


4-35. Voltage Comparator/Buffer 1820-0475 


4-36. This IC is shown in Figure 4-15 and serves as a high-speed voltage comparator to detect 
low level analog signals and drive digital loads. The unit can drive RTL, DTL, or TTL circuits. 
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Figure 4-14. BCD to Decimal Decoder 1820-0426 


TRUTH TABLE 


ouTeuT 
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Input Loading Factor = 1 
Total Power Dissipation = 105 mW typ/pkg 


Figure 4-15. Voltage Comparator/Buffer 1820-0475 


VR 
Note: Pin 4 connected to case. 


4-37. Binary to Decimal Decoder 1820-0495 


4-38. The decoder (Figure 4-16) accepts four binary weighted inputs and provides one of 16 out- 
puts corresponding to the input code. E0 and El are low AND enable inputs. When EO and E1 
are both low, the inputs at AO through A8 are decoded and the corresponding decimal output 
goes low. For example, when A0=1, Al=0, A2=0, and A3=1, then the 9 output goes low. 
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Figure 4-16. Binary to Decimal Decoder 1820-0495 


ce) HO) Wh 2 WS) a We 


Vcc = Pin 24 
HO MG) SSS A NE) KS) 7 GND = Pin 12 


4-39. Dual Monostable Multivibrator 1820-0515 


4-40. The dual multivibrator is shown in Figure 4-17. The units are retriggerable and resettable 
multivibrators which provide an output pulse whose duration is a function of the external timing 
components. The inputs are dc level sensitive; i.e., triggering occurs on the rising or trailing 
edges of the input waveform. Successive inputs with a period shorter than the delay time will 
retrigger the one-shot resulting in a continuous true output. The output pulse may be terminated 
at any time by applying a low logic level to the reset input. 


Figure 4-17. Dual Monostable Multivibrator 1820-0515 


Vec = Pin 16 
GND = Pin 8 
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4-41. Dual NAND Schmitt Triggers 1820-0537 


4-42. This IC (Figure 4-18) functions as a four-input NAND gate with Schmitt trigger action. 
The Schmitt action gives different input threshold levels for positive- and negative-going 
signals. This difference between the threshold levels is called hysteresis and is typically 800 
millivolts. Built in temperature compensation is included to ensure high stability of the threshold 
levels and hysteresis. These characteristics allow triggering on slow input ramps and ensure 
clean, jitter-free outputs. : 


Figure 4-18. Dual NAND Schmitt Triggers 1820-0537 


positive logic: Y = ABCD 


NC — No internal connection. 
tPin assignments for these circuits are the same for all packages. 


4-43. EECL High-Speed D-Binary 1820-0557 


4-44, The 1820-0557 is a 350 MHz binary counter using the dual rank master-slave design. The 
truth table for synchronous or asynchronous operation is shown in Figure 4-19. 


Figure 4-19. EECL High-Speed D-Binary 1820-0557 


SYNCHRONOUS: Clocks on positive transition 
CHC) or CHNei sz KE2), 


Sets or resets On positive transition 


Normal set operation 
Normal reset operation 
Set dominant 

No Change 


H = OV Nominal L = -0.6V Nominal X = Either L or H 
NOTE: (C1 + C2) must be low during set operation or 
must transfer low not later than tsqafter set transfers 
low to ensure latching in set condition. 
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4-45. Dual Two-input Logic Switch 1820-0560 


4-46. The logic switch (Figure 4-20) functions as a single pole, double throw switch for EECL 
logic signals. The C input controls selection of either the A or B input; similarly, the F input 
controls the D and E input selection. Complementary 50 ohm outputs are provided from the out- 
put gates. 


Figure 4-20. Dual Two-Input Logic Switch 1820-0560 


POSITIVETEOGIC= a NEGATIVE LOGIC “1” 
“gy Ai 


0” 


4-47. Dual D-Type Edge-Triggered Flip-Flops 1820-0596 


4-48. This IC contains low-power dual edge-triggered flip-flops as shown in Figure 4-21. Infor- 
mation at the D-input is transferred to the Q output on the positive-going edge of the clock pulse. 
Clock triggering occurs at a voltage level of the clock pulse and is not directly related to the 
transition time of the positive-going pulse. When the clock is at either a high or low level, the D- 
input signal has no effect. Maximum clock frequency is typically 3 MHz with a typical power 
dissapation of 4.25 milliwatts per flip-flop. 


4-49. Four-Input Multiplexer 1820-0610 


4-50. The 1820-0610 (Figure 4-22) consists of two 4-line input multiplexers with common input 
select logic. This configuration allows two bits of data to be switched in parallel to the approp- 
riate outputs from two 4-bit data sources. Complementary outputs are provided. The truth table 
for the multiplexer is shown below. 
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Figure 4-21. Dual D-Type Edge Trigger Flip-Flops 1820-0596 


TRUTH TABLE (Each Flip-Flop) 


OUTPUTS 


Q 
H 
L 


H = high level, L = low level 


NOTES: A. t, = bit time before clock pulse. 


B. ty44 = bit time after clock pulse. 


CLOCK PRESET 


asynchronous inputs: Low input to preset sets O to high level 
Low input to clear sets O to low level 
Preset and clear are independent of clock 


Figure 4-22. Four-Input Multiplexer 1820-0610 


12) An Or 9! 


'Qa 1a 2a'3a1 ‘Ob'1b!2b ‘3b 


9309 


MEG = Pin 16 
GND =Pin8 


SELECIMINEUTS INPUTS 


ns 


n 
ro) 
n 
= 
t= 
S 
jet) 
ND 
Fe 
Ni 
fed} 


ia 
L 
H 
H 
IE. 
Is 
H 
H 


OE PRE MO EA em ae femme eae 
KS oS KO XE 
See eX OX Sie SX 
ee Si Ie DG DO OS 
ete 2S 2X OSG 
Bip G2 See pe Oe ae 


(=) 


o 
ND 
wo 
oO 
a ae ae ao ee 


eer pe se eT 
fetes eee 
<x x eX 
x Die x x 
Mar i oe ox OX 
eer x x OX 
pe air oa ee et 


L = LOW Voltage Level 
H = HIGH Voltage Level 
X = Either HIGH or LOW Logic Level 
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4-51. Eight-Input Multiplexer 1820-0615 

4-52. The 1820-0615 (Figure 4-23) selects one-bit of output data from eight inputs. The unit has 
complementary outputs, and an enable input (low activates the multiplexer). With the enable 
line inactive, the multiplexer output (Z) is low and the complementary output (Z) is high regard- 


less of the input states. The logic operation is shown in the truth table. 


Figure 4-23. Eight-Input Multiplexer 1820-0615 
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H = HIGH voltage level 
L = LOW voltage level 
X = Level does not affect output. 


4-53. Quad 2-Input Multiplexer 1820-0616 


4-54. The 1820-0616 (Figure 4-24) consists of four 2-input multiplexers with common input 
select logic, common active low enable and active high outputs. This allows four bits of data to be 
switched in parallel to the appropriate outputs from four 2-bit data sources. When the enable 
input is high (inactive), all outputs are held low. When the S input is high, the I1a, Ib, IIc, and 
Iid inputs are transferred to the Za, Zb, Zc, and Zd outputs respectively. The transfer takes 
place without polarity inversion. For example, if S is high and Ila is low, then Za will be low, 
conversely if Ila is high (with S=H) then Za will go high. When S is low, the I0 outputs will 
appear at the Z outputs. 
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Figure 4-24. Quad 2-Input Multiplexer 1820-0616 


Vec = Pin 16 
() = PIN NUMBERS GND = Pin 8 


4-55. Data Selectors/Multiplexers 1820-0640 


4-56. This IC (Figure 4-25) selects 1 of 16 data sources and can be used for parallel-to-serial 
conversion, multiplexing, or as a five-variable function generator. Four data select lines are used 
to select which input is routed to the output. The select lines perform binary decoding. When the 
strobe input is driven low, the multiplexers are enabled. The truth table shows the logic require- 
ments of the multiplexers. For example, when the strobe is low, and the data select lines are 
ABCD, then input E38 is gated to the output W line. 


Figure 4-25. Data Selectors/Multiplexers 1820-0640 
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4-57. Eight-Input Priority Encoder 1820-0657 


4-58. Figure 4-26 shows the logic diagram, and outline drawing, for the 1820-0657. This IC 
accepts eight active low inputs and produces a binary weighted output corresponding to the 
highest order input. Priorities are assigned to each active low input so that when two or more 
inputs are simultaneously active, the input with the highest priority appears at the output. Input 
7 has the highest priority. An active low enable input (E1) and active low enable output (EO) are 
provided to expand priority encoding to more inputs. This mode of operation is acheived by 
connecting the more significant encoder’s enable output (EO) to the next less significant encoder 
enable input (E1). In addition, a group signal is provided which is active if any input is active 
and E1 is low. As an example of encoder operation, assume that input 2 and 6 are low and E1 is 
low. In this case, the encoder gives priority to the 6 input and gives a binary output of AO=H, 
Al=L, and A2=L. 


Figure 4-26. Eight-Input Priority Encoder 1820-0657 


Vee Pine 
GND =Pin8 


C) = PIN NUMBERS 


PIN NAMES 


(0) Priority (Active LOW) Input 

ih oy % Priority (Active LOW) Inputs 

= Enable (Active LOW) Input 

E@ Enable (Active LOW) Output 

GS Group Select (Active LOW) Output 
Ao, A1, A2 Address (Active LOW) Outputs 


NOTES 
a. 1 Unit Load (U.L.) ~ 40 pA HIGH/1.6 mA LOW 
10 U.L. Is the output LOW drive factor and 20 U.L. is the Output HIGH drive factor 
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4-59. Low-Power 4-Bit Shift Register 1820-0659 


4-60. Figure 4-27 shows the logic diagram and pin connections for the 1820-0659. A JK input 
is provided for the first flip-flop in the register. This arrangement requires a low to activate the 
K input. A D-type input can be obtained by tying the J and K inputs together. Parallel inputs 
for all four stages are provided. These determine the next conditions of the shift register 
synchronous with the clock input, whenever the parallel enable input is low. When the parallel 
enable input is low, the unit appears as four clocked D flin-flops. When the parallel enable is 
high, the shift register performs a one-bit shift for each clock input. Clocking occurs after the 
low to high transistion of the clock input. Activie high outputs are provided for all four stages 
and an active low output is also provided for the last stage (Q3). The master reset input allows all 
stages to be set to zero independent of all input conditions. 


Figure 4-27. Low-Power 4-Bit Shift Register 1820-0659 


PIN NAMES 


PE Parallel Enable (Active LOW) Input 
Poet, Po, ks Parallel Inputs 

ree Fi. 'F2 First Stage J (Active HIGH) Input 

ee Oe Q3 First Stage K (Active LOW) Input 
On 03 Clock (Active H!1GH Going Edge) Input 

MR Master Reset (Active LOW) Input 
Qo, 01, Q2, 03 Parallel Outputs 
Q3 Complementary Last Stage Output 


Vieca= Pin 16 
GND=Pin 8 


TABLE | — SERIAL ENTRY TABLE I] — PARALLEL ENTRY 
(PE = HIGH, MR = HIGH) (PE = LOW, MR = HIGH) 


D-Input Output O at th+1 


Qo at th+1 + 
(Po. P74, Po or Fa) (Qo, Q1, Q2 or Q3) 


E 
Qo at ty (no change) 


a 
H 


Qo at tp (toggles) 


H (n+1 = Indicates state after next clock) 


TABLE I! — SERIAL ENTRY TABLE 1V — MODE SELECTION 
(PE = HIGH, MR = HIGH) are J 


Qo at th+1 Refer to 
Serial Entry 
Table! & Il 


L 
Parallel Entry | Refer to Table III x x 
H 


HIGH Voltage Level 
LOW Voltage Level 


Don't Care 
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4-61. Low-Power BCD Decade Counter 1820-0669 


4-62. Figure 4-28 shows the logic diagram and pin connections for the 1820-0669. The counter 
is fully synchronous with the clock pulse driving four master/slave flip-flops in parallel through 
a clock buffer. During the low to high clock transition, the master is inhibited from further 
change. After the masters are locked out, data is transferred from the master to the slaves and 
reflected at the outputs. When the clock is high, the masters are inhibited and the master/slave 
data path remains established. During the high to low transition of the clock, the slave is in- 
hibited from further change, followed by the enabling of the masters for the acceptance of data 
from the counting logic or the parallel entry logic. The control inputs, PE, CEP, and CET, select 
the operating mode as shown in the tables below. During the count modes the rising edge of the 
clock changes the counters to the next state of count sequence shown in the state diagram below. 


4-63. When PE is low, the unit can be synchronously preset from the four parallel inputs PO - P3. 
When PE and the clock are low, each master of the flip-flops is connected to the appropriate 
parallel input and the slaves are steady in their previous state. When the clock goes high, the 
masters are inhibited and the information is tranferred to the slaves and reflected at the outputs. 
The parallel enable input overrides both count enable inputs, presetting the counter when low. 


4-64. Terminal count is high when the counter is at terminal count (state 9), and CET is high. 
Without using additional logic, multistage synchronous counting at high speeds is possible with 
a high speed look-ahead technique. The asynchronous master reset (active low) overrides all 
other inputs to reset the four outputs low. 


4-65. Five-Bit Comparator 1820-0706 


4-66. This IC (Figure 4-29) is a high-speed expandable comparator which compares two 5-bit 
words to give one of three outputs: “equal to”, “less than”, or “greater than”. An active low 
enable line is provided to enable the comparator function. When the enable line is high, all three 
outputs are held low. For words containing more than 5-bits, comparators can be connected in 
series by respectively connecting the A>B and A<B outputs of the first comparator to the AO and 
BO inputs of the next comparator. The truth table shows the logic operation. 


4-67. Low-Power Quad Two-Input Multiplexer 1820-0710 
4-68. The multiplexer consists of four multiplexing circuits with common select and enable logic. 


Kach circuit contains two inputs and one output. The logic symbol and truth table are shown 
in Figure 4-30. 
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Figure 4-28. Low-Power BCD Decade Counter 1820-0669 


LOGIC SYMBOL 
PIN NAMES 


PE Parallel Enable (Active LOW) Input 
aruba hears Por eame ones Parallel Inputs 
ie CEP Count Enable Parallel Input 
CET 93..10°93L.16 TC 
- CET Count Enable Trickle Input 
MR Qo 0; Q7 03 CPR Clock (Active HIGH Going Edge) Input 
MR Master Reset (Active LOW) Input 
eae se teeMt Qo, 01,02, 03 Parallel Outputs 
mG Terminal Count Outputs 


Vcc = Pin 16 
GND=Pin 8 


STATE DIAGRAM 


LOGIC EQUATIONS 

Count Enable = CEP > CET ° PE 

TC for 93L10 = CET - Qg- Q4 * G5°: 
Teton VSLIG = CET Op Q4 = 5 = 
Preset = PE * CPt (rising clock edge) 
Reset = MR 


The 93L.10 can be preset to any state, but will not count beyond 9 
If preset to state 10, 11, 12, 13, 14, or 15, it will return to its 
normal sequence within two clock pulses 


93L10 AND 93L16 
MODE SELECTION TERMINAL COUNT GENERATION 


CEP CET MODE 93L10 93L16 
Preset (Qg @ Qy @ Q2 @ Q3) | (Ag e Q, @ Q2 @ Q3) 


Preset t 12 
Preset H 
Preset L 
No Change H 


No Change ss at 
No Change TC = CET @ Qo @ Qy @ O27 & Q3 (93L10) 


Count TC = CET © Qo @ Qy & O72 © OZ (93116) 


vu 
m| 


re ghee Re eae Se eee cia. Sime aL ia 


(MR = HIGH) 


POSITIVE LOGIC = H = HIGH Voltage Level 
L = LOW Voltage Level 
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Figure 4-29. Five-Bit Comparator 1820-0706 


TSA e109 


PIN NAMES 
Enable (Active LOW) Input 
AgiAy Aa Aad By By, By B3 B = 
a: Sci SAVE Lice ail E Word A Parallel Inputs 
9324 Ag, A1, A2, A3, Aq Word B Parallel Inputs 
Bo, By, B2, B3, B4 A Less Than B Output (Note b) 
A<B A Greater Than B Output (Note b) 


Pca A Equal to B Output (Note b) 
A=B 


TRUTH TABLE 


By eats 


Xx Xx 
Word A= Word B 
Word A > Word B 
Word B > Word A 


HIGH Voltage Level 
LOW Voltage Level 
Either HIGH or LOW Voltage Level 


(aaa Sa ee PIN NAMES 
1d '0d 1c 'Oc Mtb lob '1a 'oa Common Select Input 


93L22 Enable (Active LOW) Input 
Multiplexers Inputs 


Zd Z Zb Za Multiplexer Output 


Vcc =Pin 16 
GND =Pin 8 


TRUTH TABLE 
Identical for Each Multiplexer 


SELECT 
INPUTS OUTPUT 
INPUT 


H = HIGH voltage level Level does not affect output 
L = LOW voltage level =} 1a) ©) (| 
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4-69. Synchronous Four-Bit Counter 1820-0716 


4-70. This IC (Figure 4-31) is a high-speed, synchronous, presettable, four-bit binary counter 
using an internal carry ahead circuit. The carry ahead circuitry provides for cascading counters 
for n-bit synchronous configurations without additional gating. Synchronous operation is 
achieved by clocking all flip-flops simultaneously to change all outputs coincidently. A buffered 
clock input triggers the four J-K master-slave flip-flops on the positive rising edge of the clock 
input. The counters are programmable and maybe preset to either state. Since presetting is 
synchronous, a low on the load input (pin 9) disables the counter and causes the outputs to agree 
with the data inputs after the next clock pulse. The clear input is synchronous and a low level at 
the clear input sets all four of the flip-flops low after the next clock pulse. The carry look-ahead 
function is accomplished with two count-enable inputs and a carry output. Both count-enable 
inputs (P and T) must be high to count, and input T is fed forward to enable the carry output. 
When enabled, the carry output will produce a positive output pulse with a duration approxi- 
mately equal to the positive portion of the QA output. This positive overflow carry pulse can be 
used to enable successive cascaded stages. High-to-low-level transitions at the enable P or T 
inputs should occur only when the clock input is high. 


Figure 4-31. Synchronous Four-Bit Counter 1820-0716 


OUTPUTS 
CARRY -———————————sSENABLE 
Vcc OUTPUT Qa T LOAD 


DATA INPUTS 


4-71. Presettable Decade Counter/Latch 1820-0751 


4-72. This IC (Figure 4-32) consists of four dc-coupled, master-slave flip-flops internally con- 
nected to provide a +2 and a +5 counter. The outputs may be preset to any state by driving the 
count/load input (pin 1) low and entering data at the data input lines. The outputs will follow the 
inputs independent of the clock. The counter can also be used as four-bit latches by using pin 1 as 
the strobe and entering data on the data inputs. In this mode, the outputs will follow the inputs 
when pin 1 is low, but will remain unchanged (latched) when pin 1 is high and the clock is 
inactive. The counters accept 0 to 50 MHz at the clock 1 input and 0 to 25 MHz at the clock 2 
input. During the count operation, transfer of information to the outputs occurs on the negative- 
going edge of the clock pulse. When the clear input is driven low, all outputs go low regardless 
of the clock states. 
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Figure 4-32. Presettable Decade Counter/Latch 1820-0751 


DATA INPUTS 


Vec CLEAR Qp 


COUNT A Q CLOCK GND 
LOAD Se Vv is 2 
DATA INPUTS 


asynchronous input: Low input to clear sets Qa, 
Qg, Q¢ and Qo low. 


4-73. EECL Differential Amplifier/Limiter 1820-0754 
4-74. The differential amplifier/limiter (Figure 4-33) can be used for differential or single-ended 
amplification, balanced to unbalanced transformation or vice-versa, RF to EECL conversion, 


and Schmitt trigger circuits. The 1820-0754 has 1000 output impedances. 


Figure 4-33. EECL Differential Amplfier/Limiter 1820-0754 
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4-75. Presettable Binary Counter/Latch 1820-0765 


4-76. The 1820-0765 is similar to the 1820-0751 except that the 1820-0765 has a +2 and +8 
configuration. 


4-77. Hex D-Type Flip-Flops 1820-0788 


4-78. The 1820-0788 (Figure 4-34) consists of six positive-edge-triggered D flip-flops. Infor- 
mation at the D inputs is transferred to the Q outputs on the positive-going edge of the clock 
pulse. Clock triggering occurs at a particular voltage level and is not directly related to the 
transition time of the positive-going pulse. When the clock input is at either the high or low level, 
the D input has no effect on the output. A low input to pin 1 resets all Q outputs to low. 


Figure 4-34. Hex D-Type Flip-Flops 1820-0788 


CLEAR 10 


4-79. Quadruple D-Type Flip-Flops 1820-0839 


4-80. The 1820-0839 (Figure 4-35) is similar to the 1820-0788 except that the 1820-0839 has 
complementary outputs from each flip-flop. : 
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Figure 4-35. Quadruple D-Type Flip-Flops 1820-0839 


4-81. Low Power 5-Bit Comparator 1820-0904 


4-82. The 1820-0904 is a low power version of the 1820-0706. 


4-83. Four-Bit Binary Full Adder 1820-0910 


4-84. The 1820-0910 (Figure 4-36) uses low power Schottky TTL circuits to achieve speeds com- 
parable to standard IC’s at approximately one-fifth of the power. The adder performs the 
addition of two 4-bit binary numbers. The sum (2) outputs are provided for each bit and the 
resultant carry (C4) is obtained from the fourth bit. The operation of the adder is shown in the 
truth table below. 


4-85. EECL Bi-Quinary Counter 1820-1019 


4-86. The 1820-1019 (Figure 4-37) consists of four EECL D-type flip-flops interconnected to 
perform binary and quinary functions. The quinary output is in BCD code. The clock input of 
the quinary may be connected to the Z, input of the binary to yield a +10 with a BCD output 
code for direct readout of frequencies below 350 MHz. For prescaling, the Z, or the Z, 
outputs may be connected to the clock input of the binary to give a +10 output with 50% duty cycle 
on the binary output. Change of state occurs on the positive transition of the clock inputs (Cy 
C,, or CQ): A positive transition of the reset input forces all outputs into the high state. 
Maximum’ allowable clock risetime is 25 nanoseconds. The truth table below shows the count 
sequence for BCD. 
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Figure 4-36. Four-Bit Binary Full Adder 1820-0910 


TRUTH TABLE 


OUTPUT 


positive logic: See truth table 


=) Cm Chae? COMM oa] Sn (aac Came Clteege? SSeS  ead| pe |" 


2 ck OF i SE Se i ee ee Se ee 
Po 2 Pie ee i ee ee 


Sey fei fe lei’ ice Site eboney ace ce emai 
ah ree ee ie) ek CI eee ee ce ae 
ae pool ca CLM i geen hee Cees aN p= ee eg Si Ses 
pra Oy os =a orien] ase eg? Oa at Gabe Tog Os cia Cal 
SEPA SR Gr Sr se Se i a ee ee a iG Gee 


ee 
as! do, ede SE ASE See a ee ee tee Pee 


2 A fat Slam cso ce la) gies ON a Re ein om RN cD COW mn! ia a 


Input conditions at A1, A2, B2, and CO are used to 
determine outputs £1 and 2X2 and the value of the 
internal carry C2. The values at C2, A3, B3, A4, and B4, 
are then used to determine outputs £3, 24, and C4. 


Figure 4-37. EECL Bi-Quinary Counter 1820-1019 


(9) (10) (6) (14) (1) (2) 


OUTPUT (Note 2) 
eee Cy 298 2h SR 


rae A nad aware ir 


OCOOOANOORWNH—-O = 


ol el ee eM peal Tec es” tae gee te 


faickoeerels it kan woke. “lg ely 
=) Gaensler! Sel cama a fee SRA ee 
cS SESS a pr ea Se | ae ees 
okies CP of ae 
2 Sipe fiat 3 RS Pee So as wa a ee 


GNDg Rg Rq  Vce GNDg GNDg 
(3) (8) (4) (13), (11) (1) COUNT SEQUENCY (BCD) 
NOTES: 1. NC=NO CONNECTION 
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4-87. BCD to Decimal Decoder 1820-1047 


4-88. The 1820-1047 is a low power version of the 1820-0214. Power dissipation is typically 
70 milliwatts. 


4-89. Voltage Regulator 1826-0010 


4-89. The outline drawing and equivalent circuit for the 1826-0010 are shown in Figure 4-38. The 
regulator consists of a current source, a voltage reference amplifier, an error amplifier, a current 
limiter, and a series pass transistor. The current source, zener diode, and voltage reference 
amplifier provide a constant 7.2-volt reference output ea) for the non-inverting input of the 
difference amplifier. The inverting input of the difference amplifier senses the power supply 
output voltage through an external voltage divider. An example of operation is as follows. If 
the power supply output voltage decreases, the voltage at the inverting input (pin 2) also 
decreases. This drives the error amplifier output to bias the series pass transistor to decrease its 
impedance. When the impedance of the series pass transistor decreases, the output voltage tends 
to increase to regulate the output. The frequency compensation input prevents high frequency 
oscillations. 


Figure 4-38. Voltage Regulator 1826-0010 


FREQUENCY 
COMPENSATION 


TEMPERATURE 
COMPENSATED BO 
ZENER LIMIT 
V CURRENT [5] FREQUENCY 
INVERTING Cc TO NQCOMPENSATION 


y Py INVERTING 2 
REF SERIES PASS INPUT 
TRANSISTOR 


NON-INVERTING 
INPUT, 


HOW SE CURRENT 


REFERENCE 
AMPLIFIER SENSE 
NOTE: PIN 5 CONNECTED TO CASE. 


ERROR CURRENT 
AMPLIFIER LIMITER 


4-91. Voltage Regulator 1826-0016 


4-92. The 1826-0016 (Figure 4-39) is a negative regulator. Operation is similar to the 1826-0010. 


4-93. Operational Amplifier 1826-0021 


4-94. The 1826-0021 (Figure 4-40) is an operational amplifier internally connected as a unity- 
gain non-inverting amplifier. Pins 1 and 8 allow for offset balancing. 
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Figure 4-39. Voltage Regulator 1826-0016 


REGULATED 
OUTPUT 


& CURRENT LIMIT 


Figure 4-40. Operational Amplifier 1826-0021 


BALANCE 


Wis 
Note: Pin 4 connected to case 
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4-95. Voltage Comparator/Buffer 1826-0026 


4-96. The 1826-0026 (Figure 4-41) is a voltage comparator capable of handling differential input 
voltages up to +30 volts. Provision is included for offset balancing. 


Figure 4-41. Voltage Comparator/Buffer 1826-0026 


BALANCE/ 


STROBE 


Vi 
Note: Pin 4 connected to the case 


4-97. Operational Amplifier 1826-0073 


4-98. The 1826-0073 (Figure 4-42) is a general purpose operational amplifier. 


Figure 4-42. Operational Amplifier 1826-0073 


OFFSET NULL 


INVERTING INPUT 


NON-INVERTING 


INPUT OUTPUT 


OFFSET NULL 
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4-99. Dual Differential Amplifier 1858-0004 
4-100. The 1858-0004 (Figure 4-48) consists of two independent differential amplifiers with 


associated constant current sources. The six npn transistors are high frequency devices making 
the IC useful to 500 MHz. 


Figure 4-43. Dual Differential Amplifier 1858-0004 


4-101. Transistor Array 1858-0018 


| 4-102. The 1858-0018 (Figure 4-44) contains four transistors and is used as a mixer. F; is 
approximately 1.5 GHz. 


Figure 4-44. Transistor Array 1858-0018 
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4-103. SIMPLIFIED BLOCK DIAGRAM DESCRIPTION 


4-104. Figure 4-45 illustrates the simplified block diagram for the 5340A Frequency Counter. 
The counter has five major functional circuit groups; the input-phase lock loop, the transfer 
phase lock loop, the N determination circuits, the counter circuits, and the interface circuits. 


4-105. Two separate inputs are provided for frequency measurements: the high impedance-low 
frequency (10 Hz - 250 MHz) input, and the 10 Hz to 18 GHz input. The high Z input provides a 
direct count path with high input impedance. The 10 Hz to 18 GHz input path either counts 
directly from 10 Hz to ~225 MHz or uses a transfer oscillator technique to count from ~225 MHz to 
18 GHz. Two phase lock loops are used in the transfer oscillator to down convert the input fre- 
quency to a countable range. 


4-106. Fy, represents frequencies to be counted from 10 Hz to 18 GHz. The counter program 
first disables the transfer oscillator circuits while the counter “looks” for a direct count input 
from 10 Hz to ~225 MHz. If there is an input signal between 10 Hz and ~225 MHz, the counter 
establishes a direct count path. Signal flow is through the power divider and sampler (inactive) 
to the counter circuits. When a direct count path is established, the phase lock loops are kept 
inactive. If a direct count is not established within approximately 10 milliseconds, the transfer 
oscillator circuits are activated and the input phase lock loop searches for the presence of signals 
between ~225 MHz and 18 GHz. If two or more signals are encountered, the phase lock loop 
acquires the signal with the larger amplitude. 


4-107. When the input phase lock loop locks on a signal, it provides an output frequency Fy 
which is harmonically related to the value of Fy as follows: Fy = NF, - 20 MHz. N is an 
integer equal to the harmonic relationship between F x and Fy). 


4-108. When the input phase lock loop locks, the transfer phase lock loop locks to provide a fre- 
quency cutput from the N determination circuits which is proportional to N. Since FY = NF] 
- 20 MHz, the counter has the necessary information to calculate and display the value of |e 


4-109. The interface board for the standard instrument provides the control signals required 
for completing and displaying a measurement. The interface board for Option 011 provides for 
digital output data and remote programming in addition to supplying control signals. 


4-110. OVERALL THEORY OF OPERATION 


4-111. The overall block diagram for the 5340A is located in Section VIII on a foldout sheet. 
See Figure 8-6. 


4-112. Input Circuits 


4-113. Two separate input paths are used: a high impedance direct count path (10 Hz to 250 MHz) 
via input amplifier A3, and a 10 Hz to 18 GHz path through power divider CP1, Al and A2. When the 
input frequency to CP1 is between 10 Hz and 250 MHz, a direct count path is used consisting of CP1, 
A2A1, A2FL1, A17, and the counter circuits A18 through A26. For frequencies into CP1 above 250 
MHz, the transfer oscillator technique is used. 
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Figure 4-45. Simplified Block Diagram 


10 Hz TO 
Cae 20 MHz 250 MHz 
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COUNTER 
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4-114. Input Phase Lock Loop 


4-115. The input phase lock loop consists of Al, A13, A4, A1l5, A6, A5, A7, and A12. Overall, the 
purpose of the input phase lock loop is to accept input signals from ~225 MHz to 18 GHz and 
generate an output (F,) which is harmonically related to the input signal. This relationship is 
expressed as Fy = NF, - Fypy. Fy is the input frequency, N is the harmonic multiplier of 
Fy, and Fypy is 20 MHz. VCO No. 1 (A12) operates from ~100 MHz to 185 MHz and is 
controlled initially by the search generator A5. A5 supplies A7 with a triangular search signal to 


drive VCO No. 1 from ~100 MHz to 185 MHz. A12 supplies three F} outputs: an output to the 
counter circuits, an output to Al, and an output to All. 


4-116. Sampler driver AlA2 produces very narrow pulses at the VCO frequency with usable 
harmonics up to the 180th order. Sampler No. 1 consists of a thin film hybrid circuit which 
provides high sensitivity and wideband sampling. 
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4-117. Preamplifier board assembly No. 1 (A1A4) consists of a matching network and a 100 MHz 
low-pass filter. If NF] is either 20 MHz above or below F,, a 20 MHz output will be produced. 
Subsequent circuits in phase detector A4 are used to ensure that the Nth harmonic of VCO1 is 
20 MHz above F,. This eliminates ambiguity problems in the transfer oscillator phase lock 


loop. 


4-118. Limiter amplifier A13 provides wide-band, high-gain amplification and will limit on 
signal inputs of -35 dBm or greater. This ensures that phase detector A4 will operate on the 
highest signal amplitude present at the input of Al3. This feature prevents the counter from 
measuring spurious inputs or harmonically related signals that are lower in amplitude than the 
signal of interest. Amplitude discrimination is effective for signals 20 dB different in amplitude 


(10 dB typical). 


4-119. Phase detector A4 receives the 20 MHz limiter output from A13 and a 20 MHz reference 
signal from Al5. The reference signal originates as 10 MHz in the frequency standard A18. A15 
provides frequency doubling. A4 determines the phase difference between the 20 MHz reference 
signal and the 20 MHz input signal and provides a dc output which is proportional to the sine of 
the phase angle between the two 20 MHz signals. This output is used to change the VCO fre- 
quency to provide a 20 MHz output from A13 which is in phase with the 20 MHz doubler output. 
In addition, A4 has a 90° phase-shifter and a quadrature detector to determine whether the VCO 
harmonic is 20 MHz above or below Fy. The output of the quadrature detector connects to 
circuits in A5. If phase detector No. 1 in A4 has a zero output but the quad detector senses that 
NF, is 20 MHz below Fy, then the circuits in A5 will allow the VCO to continue searching 
until the other 20 MHz point is reached. When the quad detector determines that the proper 
value of NF, has been reached, A5 disables the search function. If there are phase differences 
between the 20 MHz reference and the 20 MHz output of A13, the dc output of A4 (phase detector 
1) will drive A7 to correct the VCO frequency. In this manner, the input phase lock loop searches, 
determines the proper lock point, and locks on the input signal F,. When lock is achieved, the 


VCO output (F)) drives All and A22. 


4-120. Search programmer A6 serves to normalize the phase lock loop gain. When Fy is in the 
upper frequency range (toward 18 GHz), the loop gain and search amplitude are minimized. 
Conversely, higher loop gain and search amplitudes are required for lower frequencies. To deter- 
mine at what frequency range the loop is operating, the search programmer receives N infor- 
mation from the N determination circuitry via the control board. The loop gain and serach level 
are controlled by the program attenuator and program shunt attenuator in A6. These in turn are 
controlled by the step programmer. 


4-121. The input phase lock loop will track input frequency variations including FM. For 
example, if a signal generator frequency is being measured, the generator frequency can be 
varied and the phase lock loop will track the frequency change until the VCO frequency reaches 
the end of its range then acquires a new lock point near the middle of the VCO range. For signal 
inputs containing frequency modulation, see Figure 3-1 for the FM characteristics of the 5340A. 


4-122. Transfer Phase Lock Loop 


4-123. The transfer phase lock loop consists of All, A10, A9, and A8. This phase lock loop 
produces an output (Fo) that is related to F , as follows: Fo = Fy + .20 Ki ee 
is used to drive the sampler driver in A2 which produces narrow pulse outputs that are rich in 
harmonics. Sampler No. 2 also receives F, and produces an intermediate frequency FY F2 
which is related to the inputs as follows: Fypg = NF9 - Fy = Fypy + Ngo; where Fo is a 
20 kHz offset introduced into phase lock loop No. 2. The 20 kHz is derived from time base A20 
and connects to a bandpass filter gate in A8. VCO No.2 receives a feed-forward signal from A7 
to set VCO No. 2 frequency (F9) approximately equal to Fy. Mixer All determines the 
difference frequency between F, and F 9. A8 determines the phase difference between the 
output of the mixer All and the 20 kHz reference signal and supplies a dc output to A9 which 
is proportional to the phase difference. A9 drives A10 to lock Fo to a frequency which is 20 
kHz above or below F}. 
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4-124. Harmonic Determination Circuitry 


4-125. When sampler No. 2 produces an Fire output, the bandpass filter and preamp A2A4 
provide a 6 MHz bandpass. Limiter amplifier-mixer Al4 receives Fire, and the 20 MHz 
reference from Al5. When 20 MHz is mixed with Fi Fo a difference frequency that is equal 


to N e 20 kHz is produced. The value of N is determined in the counter circuits and used as a gate 
extension factor. 


4-126. SAMPLING THEORY 


4-127. Sampling techniques are used for measuring frequencies that are too high to count with 
direct counting circuits. This method provides an output signal whose frequency is a fraction of 
the input frequency and low enough to count directly. The 5340A uses a 20 MHz phase lock loop. 
However for simplicity, a dc phase lock loop will be described followed by an explanation of the 
type of phase lock techniques used in the 5340A. 


4-128. A sampler looks at the input signal for a brief interval of time and charges a capacitor 
to the instantaneous voltage of the signal. For each sample event, the capacitor charges to the 
instantaneous voltage of the input waveform. Figure 4-46 shows one method of sampling using a 
diode as a switch. 


Figure 4-46. Sampling Diode Switch 
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4-129. To minimize sampling pulses on the input signal, a balanced sampler is used as shown in 
Figure 4-47. The outputs of the balanced sampler connect to an amplifier for summing. 


Figure 4-47. Balanced Sampler 
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4-130. A means must be provided to turn on the diodes periodically and this is achieved by 
biasing the diodes into conduction by a sampler driver. Assume that a positive pulse is injected 
into point A and a negative pulse into point B by the generators. The diodes are normally self-back 
biased and are gated in a balanced fashion such that a low impedance path is provided through 
the diodes and the ampling capacitors to ground. The sampling capacitors charge towards the 
voltage appearing at the input. To achieve high frequency response, it is necessary to turn the 
diodes on for a very short time (typically 40 ps). Two hot carrier diodes are used because of their 
extremely fast switching characteristics. The pulses required to turn on the diodes are developed 
by inducing a traveling wave in a slot as shown in Figure 4-48. 


Figure 4-48. Sampler Slot 


4-131. When a pulse is transmitted down the cable, point A and point B have opposite polarity 
while the electromagnetic wave is propagating down the slot. This is the source of the positive 
and negative pulses needed to turn on the diodes in Figure 4-47. The two capacitors in Figure 
4-47 connect to points A and B in Figure 4-48. 


4-132. Sampler Driver 

4-133. The sampler driver output is differentiated by the slot in the sampler to provide fast 
transitions. These are obtained from a Schmitt trigger circuit that drives a Step-Recovery- 
Diode (SRD) through an inductor, yielding extremely sharp spikes. One spike is supplied for 
each cycle of the Voltage Controlled Oscillator (VCO) output. 

4-134. When Sampling Occurs 

4-135. The time and rate of sampling is carefully controlled by feedback in the phase lock loop. 
In a DC phase lock loop (a method NOT used in this counter) the sampling rate is adjusted for a 


constant sampler output. 


Figure 4-49. Sampling Timing 
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4-136. As shown in Figure 4-49, sampling occurs at the zero crossing of the input signal, and the 
sampler output is zero volts. When the sampler output goes positive, it indicates that the sampl- 
ing occurs later than the correct time. This generates an error signal to increase the sampling 
frequency so that sampling occurs at the zero crossing. In this example, the VCO frequency is 
exactly one-half the input frequency. Thus, an output frequency is obtained that is harmonically 
related to the input frequency and is also low enough to be counted. When phase lock occurs, the 
VCO frequency is some fraction of the input frequency. Additional circuitry is needed to deter- 
mine the ratio between the input frequency and VCO frequency. This instrument does NOT use 
a DC phase-lock loop, but instead uses a 20 MHz intermediate frequency (IF) circuit such that 
the sampler output will be exaetly 20 MHz when phase lock occurs. The relationship between the 
input signal and the VCO is: 


NFyco - Finput = 20 MHz 
where N = Harmonic number 


When phase lock occurs, the output of the sampler will be a 20 MHz signal. 


4-137. A1 PREAMPLIFIER ASSEMBLY NO. 1, 05340-60017 


4-138. Preamplifier No. 1 (Figure 8-7) consists of Sampler Driver A1A2, Sampler Output A1A38, 
and Preamplifier Board AlA4. A1 receives Fx (~225 MHz to 18 GHz) at J2 and the VCO signal 
(~100 MHz to 185 MHz) at AlA2J1. The Sampler Driver produces sharp rise time signals at the 
VCO frequency, which when differentiated by the sampler have usable harmonic outputs up to 
the 180th order. Sampler AlA1 consists of a thin-film hybrid circuit which provides high 
sensitivity and wide band sampling. The Sampler Output assembly consists of Rl, C1, C2, and 
Lil. A1A8RI1 is a factory selected resistor that sets the bias on the sampler diodes in Al1Al1. 
A1A38C1 and C2 comprise a capacitive adding network for the output of the two sampling diodes 
in A1Al. A1A8L1 matches impedances between the sampler output and the preamplifier input. 


4-139. Preamplifier Board A1A4 consists of common emitter amplifiers Q1 and Q2, two low pass 
filters, and an integrated circuit Ul which contains two independent differential amplifiers. 
Overall, the amplifier provides wide band amplification from .1 MHz to 100 MHz. Input 
amplifier Q1 is a common emitter amplfier; where R1 and R2 set the base bias, R4 serves as the 
collector load and R3 and C1 provide decoupling from the +5V supply. R6 and C2 give increased 
high frequency gain by reducing the emitter load impedance at high frequencies. Two low pass 
filters are included: L1, C3-C5, and L3, L4, L6, C9, C11, C13, and C15. These filters provide roll- 
off for frequencies above 100 MHz to attenuate the VCO frequency. 


4-140. The differential amplifiers U1A and U1B provide additional gain and include high fre- 
quency peaking networks L7 and L9. Resistors R15 and R16 set the operating bias for the 
constant-current transistor in the IC. L8 provides high frequency peaking for the input of U1B. 


4-141. A2 PREAMPLIFIER ASSEMBLY NO. 2, 05340-60027 


4-142. Preamplifier No. 2 (Figure 8-8) is similar to Preamplifier No. 1 previously discussed. The 
assembly receives Fx at J2 and the output of VCO No. 2 at A2A2J1. The output of VCO No. 2 is 
equal to F1 +20 kHz. The Sampler and Sampler Driver A2A1 and A2A2 are identical to those 
used in Preamplifier Al. 


4-143. The input circuit on A2A4 consists of an FET amplifier Q1 and pnp amplifier Q2. The 
output of Q2 feeds through a low pass filter L3, C6, and C7. The filter rolls off at 60 MHz. The 
circuits used for U1A and U1B are similar to those on A1A4. A 20 MHz bandpass filter consisting 
of L8-L10, C20, and C22 is used in the output to provide an overall 8 MHz bandwidth. The fre- 
quency range for the output of preamplifier No. 2 (Fy p9) is 16 to 24 MHz. 


4-144. A3 HIGH-IMPEDANCE INPUT AMPLIFIER ASSEMBLY, 05340-60001 


4-145. This assembly (Figure 8-9) receives the input signal at J4 and provides limiting for the 
signal. Capacitor C4 blocks any DC on the input signal. CR5 and CRé6 are hot-carrier limiter 
diodes that clamp the voltage on the gate of Q1A to + and - 1.3 volts (developed across forward 
biased diodes CR1 - CR3 and CR2 - CR4 respectively). 
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4-146. QI1B is a current source for Q1A to maintain the proper DC level for the input to U1. 
Varying R10 changes the DC level on the drain of Q1B. QI1A is a unity gain amplifier that 
presents a high input impedance to J4. To compensate for the loss of Q1A transconductance at 
high frequencies and to keep the gain constant, C6 and R6 shunt high frequencies past QIA. 


4-147. U1 is used as an RF to EECL converter. A reference voltage is maintained on U1 pin 8 and 
the RF input signal is applied to pin 2. When pin 2 is more positive than pin 8, the output on pin 4 
will be logic high (EECL logic levels). A complementary output on U1 pin 5 is detected by CR9 - 
C15 and CR10 -Cl16 to give automatic base line shift to compensate for the shift due to a non- 
symmetrical input signal (such as a pulse train). When the output goes negative for more than a 
50% duty cycle, Q2 will turn on, forming a divider network of R17 and R12 with the +15V supply. 
This raises the reference voltage at U1(8) by half the hysteresis of the circuit to increase the 
sensitivity to a positive pulse train. 


4-148. When Option 002 is installed, a rear panel connector J8 is installed in parallel with J4. 
To ensure that the instrument meets all specifications, a 50-ohm termination (R4) is normally 
installed on the front panel connector J4. R4 should be connected to the rear panel connector 
J8 when it is desired to use the front panel input. 


4-149. A4 PHASE DETECTOR/QUAD DETECTOR ASSEMBLY, 05340-60002 


4-150. The Phase Detector (Figure 8-10) consists of 20 MHz bandpass filter L1, L2, C5, C7, and 
R14; 90° phase shifter Q3, L4, and C13; quad detector CR6-CR9; phase detector CR1-CR4; and 
detector drivers Q1 and Q2. ‘The detector receives the 20 MHz IF at pin 12 from Limiter/ 
Amplifier A13 and the 20 MHz reference signal at pin 15 from the 10 MHz Doubler. Overall, the 
circuits detect the phase difference between the two inputs and determine whether the VCO 
harmonic is 20 MHz above or below Fx. 


4-151. The 20 MHz signal from A13 goes through the bandpass filter to the phase detector and to 
the 90° phase shifter. The filter is tuned to 20 MHz with a bandpass of 7 MHz. The 20 MHz refer- 
ence signal is routed to a differential amplifier Q4-Q5. Q6 is a constant current source for the 
differential amplifier. 


4-152. Phase detector No. 1 compares the phase of the 20 MHz reference to the phase of the 20 
MHz IF. When phase differences exists, the phase detector produces a dc output which is used 
to drive the VCO to produce an output which is phase coherent with the 20 MHz reference 
signal. When phase coherence is achieved, the quad detector detects whether the VCO harmonic 
is 20 MHz above or below Fx. When the VCO harmonic is 20 MHz above Fx, the quad detector 
output is about -450 mV; and slightly positive when the VCO harmonic is 20 MHz below Fx. 
The -450 mV output is used to lock the loop. 


4-158. Q4 and Q5 produce two reference signals of opposite phase to drive the phase detector 
and the quad detector. The reference signal is coupled through C8 and C10 to the phase detector. 
C14 and C16 provide coupling for the reference signal to the quad detector. The phase 
detectors produce an output which is proportional to the sine of the phase difference between the 
two inputs. For example, when the two inputs are exactly in phase, the output of the phase 
detector is zero. At 90° phase difference, the output is maximum. The detector drivers Q1 and 
Q2 provide the required filtering and level shifting for the phase detector outputs. The 90° phase 
shifter Q3 uses an LC network to shift the phase of the 20 MHz IF to be in quadrature (90°) with 
the reference signal. 


4-154. A5 SEARCH ASSEMBLY, 05340-60003 


4-155. The Search Assembly (Figure 8-11) consists of Schmitt triggers U2 and U4, buffers Q2 
and Q3 and operational amplifiers Ul and U8 which serve as a ramp integrator. The circuits 
receive two inputs, one from Quad Detector A4 and the other from Search Programmer A6. The 
quad detector output determines if the lock is valid. When the quad detector on A4 detects that 
the VCO harmonic is 20 MHz above Fx, the quad detector supplies a negative signal to A5(8). 
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A negative level at pin 8 turns U2 and U4 off which turns off Q1. Q1 determines when the search 
ramp signal is routed to DC Compensation Amplifier A7. The search ramp signal is derived from 
the search pulse signal which is supplied from Search Programmer A6. U1 and U3 function as an 
integrator to provide a ramp voltage output. C7 is the integrating capacitor and R15 sets the dc 
level for the ramp signal. 


4-156. A6 SEARCH PROGRAMMER ASSEMBLY, 05340-60004 


4-157. The Search Programmer (Figure 8-12) determines the search ramp amplitude and sets 
the loop gain compensation. The circuits consist of counter U4, binary to decimal decoder U2, 
buffer U1, loop compensation switches Q1 through Q6, search programming switches Q7 
through Q12, and pulse conditioner U5. 


4-158. Pulse conditioner U5 is a one-shot multivibrator used to shape the incoming start search 
pulse from A21. Cl and R3 set the multivibrator pulse width at 5 milliseconds. The prf is deter- 
mined by Control Assembly A21. The conditioned pulse is used by the Search Assembly A5 to 
derive the search ramp signal. 


4-159. The counter circuit U4 receives three-line binary data and a strobe from interface 
assembly A19. In addition, U4 receives the inhibit control and start search signals from A21. 
These are used to drive the clock 2 input and the reset input of U4. The strobe input allows 
parallel-entry for the DB, DC, and DD inputs. When the strobe line receives a logic 0, the data 
inputs are transferred to the D, C, and B outputs (U4 pins 12, 2, and 9). Counting occurs on the 
negative going edge of the input clock pulse. The count function will start from the number 
strobed in or will start from zero when the counter is reset. The outputs are binary and connect to 
a binary-to-decimal decoder U2. U2 provides a decimal output between 0 and 6. As an example 
of operation, assume that U2 receives A=H, B=H, and C=L. With this input, the 3 line (pin 4) goes 
low to drive U1(4) high. With U1(4) high, Q4 and Q10 are on and all other FET’s are off. For 
this programming segment, R11, C8, and R19 provide the proper loop compensation and R25 
sets the search amplitude. Two modes of operation can be selected, normal and programmed. 


4-160. A7 DC AMPLIFIER/COMPENSATOR NO. 1 ASSEMBLY, 05340-60005 


4-161. A7 (Figure 8-13) consists of lock mode switches Q1, Q2, Q3, Q6, and dc amplifiers U1 and 
Q4, Q5, Q8, Q9. The lock mode switches are controlled by the search switch signal from A5 and 
the input loop lock from A5. The output from Phase Detector No. 1 represents the error signal 
required to drive VCO No. 1 to be phase coherent with the 20 MHz reference signal. When Q2 is 
on, the phase detector signal is amplified by Ul. R13 sets the dc level output. R27 sets the gain 
of Q4 and Q8. Diodes CR5 and CR8 provide limits for the maximum dc. 


4-162. A8 BANDPASS FILTER/PHASE DETECTOR ASSEMBLY, 05340-60006 


4-163. The BPF/Phase Detector Assembly (Figure 8-14) consists of a bandpass filter amplifier 
U1, comparator U2, retriggerable one-shot multivibrator U3B, sampler driver U3A, sampler Q2, 
and high impedance amplifiers Ql1A and Q1B. A&8 receives the 20 kHz reference signal from 
Time Base A20 and the 20 kHz mixer signal from Mixer All. A8 produces two outputs: the trans- 
fer loop SEARCH signal and the phase detector 2 signal. The transfer loop SEARCH signal is 
sent to DC Compensator Amplifier A9. AQ uses the transfer loop SEARCH signal as an indi- 
cation of loop lock. The phase detector 2 output is used to drive VCO 2 so that the 20 kHz mixer 
signal is coherent with the 20 kHz reference signal. 


4-164. The input to Ul is the mixer output from All at approximately 1V peak-to-peak 
amplitude. U1 is an operational amplifier connected in a bandpass filter feedback configuration. 
The filter is tuned to 20 kHz with a Q of about 2 and a bandpass of +5 kHz at the 3 dB points. 


4-165. Comparator U2 compares the output level of U1 with the positive level set by R13. When 
the output level of U1 exceeds the level set by R13, U2 produces a positive output to trigger U3B. 
U3B is a retriggerable one-shot multivibrator. When U8B pin 12 goes high, the multivibrator 
triggers to drive U3B pin 10 high for approximately 50 wsec.- The duration of the 50 usec 


4-39 


Model 5340A 
Theory of Operation 


pulse is determined by R20 and C19. The multivibrator can be retriggered at any time during the 
50 wsec period to establish a new 50 usec pulse output. As long as the multivibrator is retrig- 
gered within 50 usec, the Q output U3(10) will remain high. In practice, this is the manner in 
which the circuit operates. Since U2 turns on and off for each cycle of its input, U3B will be 
retriggered as long as the signal at U2(2) is sufficient to trigger comparator U2. When lock is 
achieved, U3B(10) is high. 


4-166. In the phase detector portion of A8, C16 couples the 20 kHz mixer signal through a high 
impedance tie point to Q2. The high impedance tie point prevents humidity from discharging 
the high impedance points and C18. Q2 is an N-channel insulated gate field-effect transistor 
(IGFET) used as a sampler, U8A generates 0.8 usec (+0.2 usec) pulses to gate Q2 on and off at 
the 20 kHz reference rate. The mixer signal from All is sampled by Q2 to produce a charge 
across C18. When the mixer signal is at 20 kHz and is coherent with the 20 kHz reference signal, 
the voltage across C18 will be dc. When the loop is out of lock, the voltage across C18 is ac. The 
frequency of this ac is the difference between the instantaneous values of the reference signal 
and the mixer signal. U3A is disabled when U8B(10) is low, thereby preventing sampler 
operation until the transfer loop SEARCH line goes high. This prevents false locks on har- 
monics of 20 kHz such as 10 kHz, 40 kHz, etc. 


4-167. Q1A and Q1B comprise a dc stabilized FET pair. Connecting Q1A and Q1B between + and 
- 15 volts reduces the dc variation on the output of pin 6. CR2 and CR3 provide +10 volts for 
proper operation of Q1A and Q1B. C20 through C23 filter out noise generated in the zener diodes. 
4-168. When phase lock is achieved, the dc output of Q1A and Q1B is amplified by DC Com- 
pensator/Amplifier No. 2 A9. A9 drives the VCO 2 (A10) frequency to maintain a 20 kHz differ- 
ence frequency out of All which is phase coherent with the 20 kHz reference signal. 


4-169. A9 DC AMPLIFIER/COMPENSATOR NO. 2 ASSEMBLY, 05340-60007 


4-170. This assembly (Figure 8-15) performs two main functions. One of the functions provides 
dc amplification and compensation required for the loop gain and frequency response charac- 
teristics. The other function is to process the search and lock signals to develop a transfer loop 
lock output to “tell” the counter circuits when the transfer loop is locked. 


4-171. U1 is a low-noise operational amplifier which provides de gain combined with a lag net- 
work. The de gain is variable from approximately 1 to 25 as determined by the ratio of R8 to R4 
+ R2. RI inserts a current into the operational amplifier input to adjust the dc offset. The lag 
network consists of C5, C7, R11, and R8. At higher frequencies, C5 and C7 increase the amount 
of feedback to reduce the gain. Figure 4-50 shows the frequency response of amplifier Ul. The 
rolloff characteristics are designed to provide the proper compensation for the loop. 


Figure 4-50. Frequency Response of A9 Input Amplifier 
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4-172. U2 serves as a summing amplifier for the phase detector output and the output of U4. The 
gain of U2 for the phase detector signal is 5 as set by R20 and R15. The gain for the output of U4 
is 1 as determined by R20 and R13. The output of U2 is between +5 and +13 volts and is used to 
fine tune VCO 2. 


4-173. The search signal is a sawtooth waveform which is developed across C8. When the level 
at A9(8) is low, Q1 is off and Q3 is on. This allows C8 to charge through Q3 and R12 toward +15 
volts. The high-impedance tie point is a teflon-insulated connector that prevents humidity from 
discharging C8. The ramp developed on C8 couples through a voltage follower U4 to comparator 
U3. U3 has a +5V reference input at pin 2. After 30 milliseconds, the ramp voltage at U4(6) will 
reach +5 volts and U3(7) will trigger one-shot multivibrator U6A for 2.5 milliseconds. When 
U6A(6) goes high, Q2 turns on to discharge C8. This develops the flyback portion of the sawtooth, 
which lasts for 2.5 milliseconds. U6A can also be triggered when the input loop lock signal at 
A9(12) goes high. C4 and L4 differentiate this input into a spike which triggers U6A to discharge 
C8 and start the transfer loop search cycle. When a harmonic of the VCO frequency beats 
against the incoming Fx to produce an approximate 20 kHz difference, the transfer loop 
SEARCH signal goes high. When A9(8) is high, Q1 switches on to turn off Q3. This interrupts 
the charging source for C8 allowing C8 to maintain its charge. 


4-174. The transfer loop LOCK signal is developed by ANDing the transfer loop SEARCH signal 
an the input loop lock signal. As an example of operation, assume that the input loop is locked 
(A9 pin 12 is high) but the transfer loop search signal at AY pin 8 is low. Under these conditions, 
USC pins 9 and 10 are high but USC pin 11 is low. Thus there is no transfer loop LOCK signal at 
A9(7), i.e., A9(7) is high. When A9(8) goes high, U5C(11) will go high after 100 nsec and U5C(10) 
will go high after 10 msec. U5A and B provide the 100 nsec delay and U6B gives the 10 msec 
delay. The purpose of U5B and A is to prevent U5C(8) from going low at the first instant that 
A9(12) and A9(8) are both high. This allows U6B to provide an overall delay of 10 msec before 
U5C(8) can go low. Thus the circuit “waits” for 10 msec to ensure a stable lock. The closed loop 
bandwidth of the transfer phase lock loop is 5 kHz. Figure 4-51 shows the timing relationship of 
the circuits. 


Figure 4-51. Transfer Loop Timing Diagram 
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4-175. A10 VCO NO. 2 ASSEMBLY, 05340-60008 


4-176. When the counter is in the search phase, the VCO (Figure 8-16) provides an output which 
varies from ~100 to 185 MHz. When phase lock occurs, the frequency of the VCO is held constant 
and used by other circuitry. There are two outputs, one to the sampler driver A2A2, and the other 
to the mixer All. Buffer U1B drives matching transformer T1 and receives a VCO inhibit signal 
from control board A21. 


4-177. UIA is a digital device that outputs EECL levels but it is biased in its active region by de 
feedback through low pass filter L10, C14, and R21. The VCO consists of Q5, C10, C12, L11, 
CR4, and CR5. CR4 and CRd are voltage variable capacitors used to tune the VCO in response 
to voltage variations at the collector of Q5. The oscillator consists of Q5 and the resonant circuit 
formed by CR4, which is capacitive, and L11-CR5, which appears inductive. C10 and C12 form a 
capacitive divider feedback path. The oscillator output is amplified and buffered by Q6. 


4-178. R17 and R20 are current limiting resistors and L7, L8, and C13 are decoupling filters for 
the two circuits. Input decoupling is accomplished with a wideband ferrite choke Z1. This pre- 
vents the VCO signal from leaking back to the input leads and interfering with other circuits. Z1 
has the property of looking resistive over a wide band of frequencies and appears as a DC short. 
The impedance of Z1 is constant over the frequency range of the oscillator. 


4-179. Q3 is a constant current source for Q2. CR1, R8, and R25 set a constant bias voltage for 
Q3 to determine the value of the constant current. The emitter of Q2 is a low impedance point 
and the resistor networks R1-R6 and R2-R7 are summed at the emitter of Q2. Voltage changes 
at A10(7 and 8) change the current through Q2. This varies the collector voltage of Q2 which in 
turn causes a voltage change at the emitter of Q4 and the cathodes of CR4 and CR5 to change the 
VCO frequency. Q2 has a nonlinear collector load to compensate for the nonlinear tuning char- 
acteristic of the VCO. The linearizing circuit consists of CR2, R5, and R9. As the collector 
voltage of Q2 changes, additional load resistors are switched in by CR2 to change the gain of the 
stage. Q4 is an emitter follower to buffer the linearizer. 


4-180. Q1 provides noise rejection for the power supply line. If the +15 volt supply decreases, 
the current through Q1 decreases to drop less voltage across CR1 and R8. This tends to reduce 
the current in Q3 thereby increasing the voltage on the collector of Q2 to compensate for the 
decrease on the +15V supply. Any increase of voltage on the +15V supply is similarly com- 
pensated. The circuit is decoupled from noise on the -15V supply by constant current source Q3. 


4-181. L5 and C7 constitute a lowpass filter to reduce noise generated by input amplifier Q1-Q3. 
L3-C3 and L4-C4 provide a corresponding high frequency boost to maintain a flat overall 
response. Filters L1, L2, Cl, C5, C6, L6, C9, C11, L9, and C16 prevent noise from being dis- 
tributed by the power supply lines. 


4-182. A11 MIXER ASSEMBLY, 05340-60009 


4-183. The mixer (Figure 8-17) receives the two VCO signals and provides a difference fre- 
quency output to Bandpass Filter/Phase Detector A8. Mixer U2 is a differential amplifier with a 
constant current source. The signal from VCO No. 1 is attenuated by R1, C4, R3 and drives the 
current source. The signal from VCO No. 2 connects to one side of the differential amplifier (U2 
pin 12). The other input to the differential amplifier connects to ground (U2 pin 5). Pin 1 of U2 
is the substrate which connects to -5 volts. The output of U2 is a 20 kHz (nominal) square wave 
output. U1 provides a gain of 22 with low response to the harmonics and supplies a 20 kHz sine 
wave at approximately 1V p-p output. The power supply voltages (+15V and -5V) are decoupled 
from the power supplies by L1, L2, and Cl, C2, and C5 through C9. The 20 kHz output connects 
to bandpass filter phase detector A8. 


4-184. A12 VCO NO. 1 ASSEMBLY, 05340-60008 


4-185. Figure 8-18 shows the schematic diagram for Al2. The operation of A12 is identical to 
that of Al0. One additional output at pin 5 is used to route the VCO No. 1 output to A22 for 
counting. 
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4-186. A13 LIMITER/AMPLIFIER ASSEMBLY, 05340-60010 


4-187. Figure 8-19 shows the schematic diagram for A13. The Limiter/Amplifier input receives 
the 20 MHz output of Preamplifier No. 1 at pin 10 and provides the necessary limiting action for 
automatic amplitude discrimination. Ul and U2 are dual independent differential amplifiers 
each containing a current source. Limiting action is due to current limiting in the IC. R4, R6, R8, 
and R9 set the operating bias for the constant current source in U1A. L4 provides high frequency 
peaking. The circuitry for U1B, U2A, and U2B is similar to U1A. 


4-188. A14 LIMITER/AMPLIFIER/MIXER ASSEMBLY, 05340-60011 


4-189. The inputs to Al4 (Figure 8-20) are the preamplifier No. 2 signal and the 20 MHz reference 
signal. The output provided by A14 is Fn, where Fn = 20 kHze N. N is the harmonic multiplier of 
VCO No. 1 frequency that provides the required 20 MHz IF. The signal output of Preamplifier 
No. 2 is the result of mixing the harmonics of F2 with the counter input signal Fx. 


4-190. Operational amplifier Ul provides approximately 46 dB of gain for the preamplifier 
signal. U1 operates open loop to provide maximum gain. L5, C10, L6, and C12 are decoupling 
networks. L7 and C13 give bandpass filtering at 20 MHz. Q1 and Q2 form a differential 
amplifier to provide two signals out of phase to drive the mixer (CR1-4). Q3 amplifies the 20 
MHz reference signal from Al5. The mixer detects the difference frequency between the two 
input signals which is in range of 20 kHz to 3 MHz. The demodulator output connects to low pass 
filter L8, C19, and C20. The filter rolloff point is approximately 3 MHz. Comparator U2 has a 
10% hysteresis to discriminate against noise that could give a false indication of zero crossover. 
The input to U2 is approximately 1 volt p-p and the TTL signal output of U2 connects to A20 in 
the counter circuits. 


4-191 A15 10 MHz DOUBLER ASSEMBLY, 05340-60012 


4-192. The 10 MHz Doubler (Figure 8-21) receives a 10 MHz reference from A19, doubles the 
reference frequency to 20 MHz, and supplies two outputs. One of the 20 MHz outputs is used by 
Phase Detector A4 and the other is routed to the Limiter Amplifier/Mixer A14. 


4-193. The 10 MHz reference couples through C1 to a 10 MHz tank circuit consisting of L1, C2, 
and C3. The tank circuit helps to filter out noise on the reference signal. Diode CR1 couples the 
positive half cycle of the 10 MHz signal to U1A(1) and CR2 couples the negative half cycle to 
U1A(10). U1A consists of a differential amplifier driven by a current source. When the positive 
half cycle of the 10 MHz drives U1A(1), the left side of the differential amplifier conducts and 
develops a negative going half cycle at U1A(12). Since the left half of the differential amplifier 
increases conduction and a constant current source supplies the emitters of the differential 
amplifier, then the right half of the differential amplifier will decrease conduction. This develops 
a positive going half cycle of U1A(11). When CR2 conducts, the right half of the differential 
amplifier again decreases conduction and the left half increases conduction. The net result is a 
full wave rectified signal of 20 MHz at U1A(12) and U1A(11). C7 and C8 couple the 20 MHz 
signals to U1B. The operation of U1B is similar to U1A. The signal out of the left half of U1B is 
developed across a 20 MHz tank circuit and coupled through C15 to Al4. In a like manner, the 
output of the right half of U1B is coupled to A4. R1-C5, R11-C9, and L2-C6 serve as filters for 
the power supply voltages. R11 lowers the collector voltage of U1B to meet the maximum 
voltage specification for U1. 


4-194. A17A1 DIRECT COUNT AMPLIFIER ASSEMBLY, 05340-60038 
4-195. This assembly (Figure 8-23) is a wide band analog amplifier with automatic gain control. 
The input signal at A17J1 is received from the sampler via A2FL1. The output, which is digital 


(EECL levels), is routed to A22 for counting. The input is ac coupled through Cl and C2. The 
series capacitor arrangement allows polarized capacitors to be used to couple ac. 
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4-196. U3 operates as a differential amplifier with U5 providing additional gain. R3, R13, and 
R16 are terminating resistors for each amplifier. The output of U5B(11) feeds to the first decade 
count board A22. The amplifier has a gain of about 30 dB and is dc coupled. A stable dc output 
level is achieved by feeding back part of the output signal via operational amplifier U1 to the 
input of U3. U1 detects any difference between the average (dc) level of U5(12) and the wiper of 
Rll. Any imbalance produces a change in the level at U1(6). The output of U1 is used as feed- 
back for the amplifier chain. C13, C14, and R4 give U1 a very slow time constant. Keeping the 
output stable yields the best sensitivity for the counting circuits on A22. 


4-197. R14 provides minor feedback loops within the wideband amplifier to flatten the fre- 
quency response. C21 controls the high frequency response of the circuit to eliminate any 
possible counting of noise. 7 


4-198. U2 circuitry is a detector and comparator that determines if a signal below ~225 MHz is 
present. If so, this will take precedent over energizing the operation of the phase lock mode of 
the instrument. The presence of a signal causes CR5 to reduce the positive charge on C19 
obtained through R21. This is matched by CR4 and C20 on the other side of the comparator U2. 
A low pass filter (L5) is included in one leg and a high pass filter (C16, L6, and L7) is installed in 
the other leg of the amplifier inputs. R18 and R17 control the response of the detector by 
reducing the Q. 


4-199. If a signal exists below ~225 MHz, CR5 places a voltage on C19 which is less positive than 
that on C20, this will flip the comparator to a TTL high on U2(7). This tells the counter to imple- 
ment the direct count mode. If the signal is higher in frequency, the voltage on C19 will increase 
because of filter L5. The voltage on C20 will be less positive than before since a greater signal 
level is coupled through the high pass filter C16, L6, and L7. Thus U2 will flip with pin 7 going to 
a TTL low level, and the instrument will begin phase lock searching. R22 is adjusted so that only a 
signal that is strong enough to be counted will flip U2. This eliminates unstable displays. R21 
and R20 keep a small amount of current flow through CR4 and CRéd to increase the sensitivity of 
the detector to small signals that would not normally turn on the diodes. L1 through L4 and 
associated capacitors are power supply filters. The output signals of U2 are valid only during 
direct count check (Test #8). During other times, the outputs of the VCO’s (A10 and A12) may 
cause A17U2 to incorrectly indicate the presence of a direct count signal. 


4-200. A18 STANDARD OSCILLATOR ASSEMBLY, 05340-60036 


4-201. See Figure 8-24 for the schematic diagram of A1l8. The temperature compensated crystal 
oscillator (TC XO) supplies a 10 MHz sine wave on pins 1 and A for use in the 5340A. Input power 
consists of +5 and -5 volts dc. The TCXO is factory repairable only. Adjustments are contained 
in Section V. 


4-202. A18 OPTION 001 OSCILLATOR ASSEMBLY, 10544A 


4-203. The 10544A Oscillator (Figure 8-24) is used when Option 001 is installed. It has an 
internal oven and controller that maintains a constant temperature, with a resulting stable output 
frequency on pins 1 and A. 


4-204. Any 5340A that is wired for Option 001 will work when the standard oscillator is installed. 
This may be helpful in troubleshooting. To install Option 001 in an instrument not so equipped, 
see Section VII. The 10544A is factory repairable only. Adjustment procedures are contained 
in Section V. 


4-205. A1i9 INTERFACE A ASSEMBLY, 05340-60031 AND A27 RESOLUTION SWITCH 
ASSEMBLY, 05340-60026 


4-206. Interface A Assembly (Figure 8-25) provides the control signals necessary for completing 
and displaying a measurement. The circuitry associated with U5 selects either the internal 10 
MHz oscillator or an external standard. U5D, USC, and R11 form a Schmitt trigger for the 
internal oscillator; U5B, USC, and R12 are used for the external oscillator. U2A and U2B serve as 
buffers for the oscillator signal. 
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4-207. The sample rate circuitry consists of A19Q1, A19U1A, A19U2E, R1, and R2. R1 and R2 
are located off of the pc board on the main chassis. The sample rate circuitry determines the 
length of waiting time between measurements. At the end of a measurement, XA19P1A(4) goes 
low, allowing A19C1 to be charged through Rl and R2. Sample rate potentiometer R1 varies 
the rate of charge on A19C1. When A19C1 charges sufficiently, Q1 conducts to trigger Schmitt 
trigger U1A. When UIA triggers, U2E(11) goes low and XA19P1A(6) goes high. 


4-208. Schmitt trigger U1B generates a reset when the RANGE and RESOLUTION switches are 
changed or when RESET pushbutton S2 is pushed. When power is first turned on, reset is main- 
tained as C5 charges, allowing all circuits to stabilize. 


4-209. U6D and U6C are buffers for the inhibit signal. The inhibit signal is low for the phase 
lock mode and high for the direct count mode. U6B and U6A provide RANGE switch information 
to A21 and A22. 


4-210. Digit Counter U4 keeps track of the counted data while it is being serially shifted into the 
display. U3C outputs a low at the seventh data shift. 


4-211. For measurements using the phase lock loops, it is necessary to subtract 20 MHz from the 
counted number to compensate for the 20 MHz phase lock loop IF’s This is accomplished by sub- 
tracting a “2” from the appropriate column, as determined by the setting of the RESOLUTION 
switch. U7 is a 5-bit comparator that determines the proper time to subtract a “2” when U7(1) is 
low. U7(14) goes high for coincidence. At all other times, U7(14) is low. This subtracts 
a “0” thereby leaving the number unchanged. 


4-212. A19 INTERFACE B ASSEMBLY 05340-60032 (Part of Option 011) 


4-213. Refer to Figure 8-26 for the schematic diagram. This board provides control signals 
necessary for completing and displaying a measurement and establishes interconnection with the 
A34 ASCII Bus Communicator. The logic level on XA19P1A(D) controls the U1 circuitry to 
select either the internal or an external 10 MHz oscillator with Schmitt triggering circuitry U1A, 
U1D, R8, and U1C, U1D, R9, respectively. U20E, U20D, L1, L2, and C4 provide isolation and 
buffering. 


4-214. The sample rate circuitry, which consists of A19Q1, A1l9U2A, and A19U14C, determines 
the time between measurements. At the end of a measurement XA19P1A(4) goes low, allowing 
A19C6 to be charged at a rate determined by R2 and the setting of Sample Rate pot Rl. Rl and 
R2 are located on the main chassis, not on Al9. See Figure 8-25 for Rl and R2 connections. When 
A19C6 charges sufficiently, A19Q1 conducts to trigger Schmitt trigger A19U2A(6) to a low if 
A19U2A(Pins 1 and 2) are high. Scmitt trigger A19U2B is activated when XA19P1A(7) goes low, 
or when A19C5 is charging when power is first applied to the instrument. 


4-215. When the unit is operating on the ASCII bus, many signals that indicate switch settings, 
etc., that are normally internally supplied, must be replaced with signals off the bus. U23 isa 
four-pole two position switch that selects resolution information from either the front panel 
switch or from U24. U24 stores the information from the bus when U24(9) is clocked. U24 
recognizes ASCII codes zero through six. 


4-216. U17 is also a four-pole two position switch that selects range information from either the 
front panel switch or from U18. When U18(9) is activated, U18 accepts range information by 
recognizing ASCII characters “S”, “T’, “U”, or “P”. U19, which recognizes ASCII characters 
“A” “B” “CO” “T)” “ER” “FE” and “G’, stores ASCII data that restricts the sweep circuits of the 
5340A to a certain frequency range. The ASCII codes and frequency ranges are listed in 
Table 2-3. 


4-217. U25 is a ROM that converts the information on five of the seven ASCII lines to the 
required binary code to accomplish the desired function. 


4-218. U22A decodes an “OUTPUT” command and U22B controls the SAMPLE RATE when the 
counter is in remote operation. During remote operation, these two circuits are switched on by a 
section of U17 and U28, respectively. 


4-45 


Model 5340A 
Theory of Operation 


4-219. Counter U3 identifies what digit is currently being shifted in the serial display. U21 
compares this data with the RESOLUTION information and subtracts a “2” offset at the 
appropriate time during a phase lock measurement. For direct count measurements, a zero is 
subtracted, leaving the number unchanged. U4C detects the seventh character shift. U15 is used 
to strobe output data into U11 by comparing counts from U3 and U12. 


4-220. At the completion of a measurement for which an ASCII output is desired, U22A will set, 
supplying a low on U16C(10). An output is also generated when the TALK line (J1-8) is driven 
low by the controller, this is gated along with the PE line from A21 to set U8A, causing U8A(5) 
to give a high to A21 and A34. 


4-221. U12 is a + 16 presettable counter that sets to 13 when the PE line (P1A-15) goes low. 
U12(12) goes high to switch U13A(3) low, which switches ROM U7 to read a character and 
switches U6 to read the output of U12. Character “10” is detected by U4A. 


4-222. The logic level of the Inhibit line at P1A(N) is low for Phase Lock measurements and 
drives U6(2) low. The ROM interprets this data and outputs an ASCII “L” to indicate the Phase 
lock mode. When P1A(N) is high, the ROM outputs an ASCII “D” to indicate the Direct mode. 


4-223. A21 then sets DAV low, indicating to the bus that this data is valid, and then again goes 
high, incrementing counter U12 to 14. This code causes U6 to select the output of U12, which 
causes U7 to output the ASCII code for “space’’, or overflow, if overflow has occurred. DAV 
again cycles and U12 increments to 15, which similarly causes a “space”. U12 then increments 
to 0 (zero). This causes U6 to select the output of four pole switch U5, which is accepting dis- 
played digit information from quad flip-flop U11. Eight digits of data are processed as U12 counts 
from 0 to 7. When U12 increments to 8, the output of U12 is fed through U6 to U7, which con- 
verts the data to an ASCII “E” (for exponent). U12 increments to 9 and similarly a “+” is 
generated. U12 increments to 10, U6 selects the output of U5, and U5 reads the setting of the 
resolution switch. This supplies the exponent for the measurement. U12 increments to 11 and 
U7 supplies the ASCII code for “Cr” (carriage return); U12 increments to 12 and U7 supplies a 
“Lf” (line feed). 


4-224. As an example of operation, assume that a 1.2345 GHz signal is measured with 100 kHz 
resolution. A typical output sequence is as shown below: 


U12 Count U7 Output 


she L 

14 (Space) 
15 (Space) 
0 0 

1 0 

2, 0 

3 1 

4 2 

5) S 

6 4 

i 5 

8 E 

9 + 

10 5 

i (Cr) 
12 (Lf) 


4-225. The data is read 12345 x 10°? Hz, which is 1.2345 GHz. The L indicates that this 
measurement was made using the phase lock technique. 


4-226. U7(9) goes low at Lf (line feed), and this is clocked into U8A. This indicates to Control 
Board A21 that the output sequence is complete. 
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4-227. Sample rate time is then started. If U2A (pins 1 and 2) are high, the front panel Sample 
Rate control will determine the delay until the next measurements. Sample rate delay can be 
terminated by an ASCII “‘J”’. 


4-228. The 5340A can be reset externally by supplying an ASCII “H” to U25. This turns on U9C, 
generating a reset through U9B. Moving resolution switch A27 between detents also generates a 
reset through U9A if local (front panel control) operation is being used. If the 5340A is in remote 
control, U8B detects this and disables U9A. The output of U14B is low for remote operations 
and is used to light the front panel annunciator. 


4-229. A20 TIME BASE ASSEMBLY, 05430-60073 


4-230. The 10 MHz oscillator signal connects to A20 pin 5 and is divided from 10’ to 10! by decade 
dividers U24, U22, U15, U8, U1, U9, and U16. U28 receives resolution control information at 
XA20 pins F, E, and D, and determines which decade divider output is selected as shown in 
Table 4-2. 


Table 4-2. Time Base Signal Selection 


Equivalent 
input of pins Selected 
13, 12, and 11 Signal 
(H = activated) 


Resolution U23(13) U23(12) U23(11) 
Switch Binary Binary Binary 
Setting Weight = 4 Weight = 2 Weight = 1 


I, 1 MHz pin 2 
Ip 100 kHz pin 3 
Ig 10 kHz pin 4 
I4 1 kHz pin 5 
4+1=5 I5 100 Hz pin 6 


4+2=6 Ig 10 Hz pin 7 


UE a oid ed I7 1 Hz pin 9 


4-231. U10A receives the “Main Gate Control”: (Action #4 of program) from the A21 Control 
Assembly. This triggers the following sequence of events: U10A pin 5 Low, U10B pin 8 Low, 
U17B pin 8 High, U11B pin 8 Low, and U4C pin 8 momentarily High. The main gate in A22 opens 
upon completion of the above sequence. U5B is a +2 circuit for the 500 Hz output of U1 and it also 
switches U3B for 4 ms (the period of 250 Hz). U3B toggles when it receives the “N Gate” com- 
mand (Action #14 of program) from the A21 Control Assembly. U25 is a pulse shaper whose in- 
put frequency from A14 is N times 20 kHz. N equals the harmonic number of the phase lock loops. 
“N” Counter Main Gate U4D lets through 2 ea N X 4(10-3) sec = 80N pulses during 
the time U3D is switched. 


4-232. Divide by 10 circuit U12 and divide by 8 circuit U5A provide an output which is 80N = 80 = 
N. U6 and U7 are binary counters that receive the N count after it has been inverted by U13D. 
The outputs of U6 and U7 are inverted (one’s complement) and fed to preset counters U21 and 
U18. 


4-233. As an example of operation assume that the resolution switch is set to 100 kHz causing 
U23 to select the 100 kHz signal. Assume also that the phase lock loops are locked on an input 
such that N = 22. The input to U25 is a signal of 22 (20 kHz) = 440 kHz. When U4D opens for 4 ms, 
440 x 4 x 10 3 = 1760 pulses are passed through U4D. U12 and U5 drive the signal by 80 and the 
output is N. U6 and U7 count these pulses and output total in binary, which is 00010110 (Decimal 
22). U13 and U14 invert this to 11101001 (Decimal 233), which gets preset into U18 and U21. 
Next U18 and U21 are released to count the 100 kHz signal. (N-1) counts later U18 and U21 will 
be at 1111 1110 (Decimal 254), U17A pin 6 will go Low and U17B pin 8 will go High. On the Nth 
count, U11B pin 8 will go Low, U4C pin 8 will go momentarily High and the main gate closes. 
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4-234. U8A generates the ‘“N Gate” qualifier for test #2 of the program (N Gate ? has been deter- 
minted). When the count of U6 reaches 2, U13C(6) goes Low to drive the Q output of U11A High. 
This signal is a qualifier for test #7 of the program (N 2 2 ?). BCD to decimal decoder U28 decodes 
the A6 Search Assembly information which indicates what range the instrument is on. U26, 27, 
19, and 20 are comparators that monitor the inverted outputs of U6 and U7 and compares them 
with the output of U28. 


4-235. The purpose of these circuits is to determine if N is within its limits. There are six possible 
ranges of N for the 5340A. For each range, the instrument selects different passive components 
so as to obtain a particular gain for the Input Phase Lock Loop. When the instrument is in local 
control or in remote control and auto range, the signal at U14F pin 13 is High, enabling the N 
checking circuits. When in remote control and in a particular octave range, the input to U14F 
goes low disabling the N checking circuits. The six ranges are as follows: 


N RANGE 
64-256 1 
32-64 2 
16-32 3 
8-16 4 
4-8 5 
2-4 6 


4-236. A21 CONTROL ASSEMBLY 05340-60021 


4-237. The control assembly controls the sequence of activity as a measurement is being made. 
Refer to Figure 5-3 and note that actions are required and tests are made at various points in the 
cycle. From the test results, decisions are made and these determine the path through the flow 
chart. 


4-238. U12 is a single pole 16 position switch that selects the desired test and feeds the result out 
on pin 10. By placing binary 0 through 15 on input pins 11, 13, 14, and 15, U12 selects tests 0 
15. For example, having HHHL on pins 15, 14, 13, and 11, respectively, selects test #7. Pin 10 
will then output the result of the N 2 2 test from XA20(R). Note that test #0 is connected to 
common. When no test is desired, test #0 is selected, giving a known output. 


4-239. Similarly U13 is another single pole 16 position switch that selects one of 16 possible 
actions. For example, placing HLHH into U18 pins 20, 21, 22, and 23, respectively, will select 
action #11 by pulling U13(13) low. This sets flip-flop U5D-USC to trigger one-shot U9B. C3 and 
R6 control the time constant of the one-shot. The output of U9B is fed back to the test selector 
U12 because the program requires a test for completion of this delay. U8, U5, and U14 are 
flip-flops that store five of the outputs of U13. All of the outputs of U13 are routed to other 
areas to initiate a new action. U13(18, 19) are connected to the clock to synchronize actions with 
the clock signal. U10B and U10A are flip-flops that indicate to U12 whether the main gate is 
opened or closed. Gates U15C and U15A activate the front panel main gate annunciator 
(A25DS11) when the main gate is opened. U9A is a one-shot that keeps A25DS11 on long 
enough to be visible during short gate times. Note that when no action is desired (for example 
when a test is being made), action #0 is selected, which does nothing. 


4-240. Read Only Memory (ROM) U4 is a storage device that will supply a predetermined 8-bit 
output code for each of 32 possible input codes. 


4-241. For example when program address HLLLH is on pins 14, 13, 12, 11, and 10, respectively, 
the output on pins 1 through 7 will be HLLHLLLL, respectively. This will select test #9 and action 
#0 (nothing). Other input codes similarly select other tests and actions. See U4 Truth Table. 


4-242. U3 is another ROM that outputs the program address of the next step in Figure 5-3. U1 is 
a three pole two position switch that connects, respectively, pins 12, 7, and 4 to pins 13, 6, and 3 
or pins 14, 5, and 2, depending on the test result logic level on pin 1. High selects pins 13, 6, and 
3. The three switch lines are used with the two unswitched outputs of U3. The next clock pulse, 
storage flip-flop U2 transfers this data to ROM’s U3 and U4. 
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4-243. For example, assume we are completing the step in the fifth symbol in Figure 5-4 marked 
“Done ? 14”. ROM U3 input on pins 14, 13, 12, 11, and 10 is LLHLH and will output LLHLHHLL 
on pins 9, 7, 6, 5, 4, 3, 2, and 1, respectively. For the present program address, U4’s output will be 
HLHH HHHL on pins 1, 2, 3, 4, 5, 6, 7, and 9, respectively. 


4-244. U13 will select action #11, (“Start Delay”) by activating U5D, U5C, U9B. U12 will select 
test #14 (“Done?”) that will drive U12(10) low when the delay is complete. U2’s input on pins 
11, 6, 13, 4, and 3 will be LLHLL, respectively, as U1 switches to the 0¢ Op and 0, inputs, 
because of the low from U12. At the next clock pulse, U2 will feed the LLHLL on its input to U3 
and U4. ‘ 


4-245. U3 will then output LHHH HHLH. U4 will output HLLH HLLL, causing U13 to select 
action #9 (clear) and causing U12 to select test #8 (“Direct?”). 


4-246. If U12 does not sense a DIRect signal, U12(10) will output a H, causing U2 to be fed a 
LHHHH for the next address. If a DIRect signal is sensed, U1 will select the other three lines of 
U3, causing U2 to be fed LH HLH for the next address. Note that in the first case, the next action 
would have been #6 (INH) and in the second case the next action would have been #1 (R. Count). 
Thus we control the paths through the flow chart. 


4-247. A22 HIGH FREQUENCY COUNTER ASSEMBLY, 05340-60016 


4-248. This assembly (Figure 8-29) contains the first two decade counters of the decade counting 
chain. Logic switch U8 selects either the direct count or the HI Z input and provides an output 
which is shaped by Schmitt trigger U9. Data switch U3B selects between the VCO input and the 
check signal. Data switch U3A selects the input for main gate/decade counter U2B. U6 is the 
main gate flip-flop, which is controlled by differential amplifier Q4 and Q10. Q4-Q10 converts 
the TTL signal from A20 to the EECL logic levels required by U6. The = 10 output of U2A feeds 
+ 2 circuit U7, which drives U4 after passing through EECL to TTL level shifter circuitry Q17-Q20. 


4-249. The outputs of U2 and U7 are EECL (0 to -0.6V). Q138 through Q16 convert this to ECL 
(0.85 to -1.5V). U1 shifts the ECL to TTL (approximately +2.5V to OV). U5 receives the four line 
output from each decade counter and multiplexes the information (transfers it one line at a time) 
to A23 after counting has been completed. The logic Ievels on U5 (pins 3 and 13) determine which 
line is outputted. 


4-250. The output of U7 is EECL and connects to emitter follower Q17 which in turn feeds 
differential amplifier Q18-Q20. The differential amplifier drives saturated switch Q19 giving 
TTL levels at the collector of Q19. This is fed to +5 circuit U4 and also outputed via U5. CR1 isa 
catcher diode to keep Q19 from complete saturation. Differential amplifiers Q1-Q7, Q2-Q8, etc., 
shift from TTL control levels to the EECL needed for the IC’s. The RC network (C3, R4, etc.) 
speeds up the transition time. 


4-251. A23 COUNT REGISTER ASSEMBLY, 05340-60030 


4-252. Refer to Figure 8-30 for the schematic diagram. When the PE (parallel entry) line at 
A23, pin K is high, U7 receives inputs from A23, pin 13 via U18A, U15B, and U14C. This input is 
derived from A22U4. U7 through U2 are a series of decade counters and shift registers with U2 
being the most significant digit. When the main gate on A22 is open U7, U6, U5, U4, U3, and U2 
will count the output of A22U4. This counter chain will contain the 102 to 10’ digits of the meas- 
urement. PE goes.high when the main gate on A22 closes. The output of the two least significant 
digits on A22 must then be shifted 1-bit at a time into A23U8 and U9 through A22U5. U16A 
and B generate the 00, 01, 11, and 10 code necessary to shift the BCD data for the 10° and 10! 
digits into U8 and U9. 


4-253. By pulling PE low, the control board A21 initiates shifting of the BCD data in A23U2 
through A23U9 into A24. In the direct count mode, the information is fed in directly. In the 
phase lock mode, it is necessary to subtract 20 MHz from the stored information because of the 
20 MHz IF circuit. Flexibility is obtained by being able to add or subtract. U10, U11, U21, U18, 
U19B, and U20 comprise a BCD adder/subtractor. A BCD “9” is generated on A19 and routed 
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into A23U20. Using range information and the resolution switch setting, Al9 determines when 
the ‘‘2”’ must be inserted as the eight columns of BCD information are shifted into A24. 


4-254. U21A and U21B are activated for addition and U18D is used for subtraction. The carry 
information from U19B is sent into the carry input of the first BCD adder U10. U1A, U1B, and 
U12 determine when overflow occurs and activate flip-flop U19A to turn on the overflow light. 
U17A and U17B turn on the lock and direct annunciator lamps as determined by circuits on A21. 
U11 is a binary to BCD converter. 


4-255. A24 DISPLAY REGISTER ASSEMBLY, 05340-60019 


4-256. This Display Register (Figure 8-31) accepts and stores information to be displayed on the 
display tubes and the annunciator lights. 


4-257. U4 receives BCD inputs (weighted 8, 4, 2, and 1) from A23 and supplies outputs to U11, 
U17, U9, and U16. U3, U10B, and U8B detect zeroes and store a TTL high in U1 whenever a zero 
is detected. U2 determines how many insignificant (leading) zeroes exist and outputs a binary 
code. U18 is a binary to decimal converter that receives the resolution switch information and 
determines proper positioning of the decimal point. This information is coupled with leading 
zero information to activate the appropriate blanking circuitry on A25. When shifting is com- 
plete, the BCD “1” information is stored in U16, with the Q8 output holding the 10° information 
and the Q1 output holding the 10° information. Similarly U9, U17, and U11 contain the BCD “2”, 
“4” and “8” information, respectively. 


4-258. A25 DISPLAY ASSEMBLY, 05340-60020 


4-259. The Display Assembly (Figure 8-32) consists of display tubes DS1 through DS8, display 
tube drivers U1 through U8, decimal decoder U9, units decoder U10, units indicators DS15-17, 
annunciators DS9 through DS14, and annunciator drivers Q1 through Q6. 


4-260. The display tube drivers U1 through U8 are four-line BCD to decimal decoders. The table 
below shows the decoder truth table. 


4-261. When a particular output line of a decoder is on, the line is low to allow the corresponding 
digit on the display tube to light. As an example of operation, assume that U8 receives a BCD 
input of D = L, C= H, B=L, and A= H. In this case, decoder U8 drives the 5 output low to light 
the 5 digit in DS8, the 10° display tube. The anodes of the 10°, 101, and 102 display tubes receive 
+175 volts from the power supply through R5, R7, and R9. The remaining anodes are connected 
to the blanking board A26. 


4-262. The decimal point decoder U9 receives four-line BCD from A24 and drives the left 
decimal point in the display tube. The decimal point decoding is not proportional, for example, 
when the BCD input is LLLL, the 0 output of U9 goes low to light the left decimal point in the 103 
display tube. The theory of operation for the BCD decoding is described in the theory for A24. 
To determine the required BCD input for a particular decimal point, the schematic (Figure 8-32) 
and truth table can be used. For example, to light the decimal point in the 105 display tube, 
U9(13) (decimal 4) should go low which requires a DCBA input of LHLL. 


4-263. The units decoder U10 is similar to the decimal point decoder U9. The GHz indicator will 
light when the BCD input is equivalent to either 0, 3, 4, or 9. Similarly, the MHz indicator is 
driven by the 1 or 7 output of U10. When the BCD input to U10 is equivalent to decimal 5, the 
kHz light will light. For the theory of operation for this BCD input, refer to the description for A24. 


4-264. The annunciators DS9 through DS14 are controlled by inputs from A24. Emitter follower 
Q7 and voltage divider R24 and R25 establish a +2 volt bias for Q1 through Q6 and also for the 
blanking board. As an example of operation, when system lock occurs, A24 supplies a low to the 
emitter of Q2 to allow Q2 to conduct and light DS10. Zender diode CR1 drops the 175 volts by ap- 
proximately 25 volts to operate DS9 through DS17. 
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Display Tube Decoder Driver, Truth Table 
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- 4-265. A26 BLANKING ASSEMBLY, 05340-60037 


4-266. The Blanking Assembly (Figure 8-32) is controlled by logic circuits on A25 and controls 
the +175V supply to the display tube(s) that require blanking thus suppressing insignificant 
zeroes. For example, with a TTL low on the emitter of Q5, Q5 conducts to turn on Q10 which in 
turn supplies +175V to the display tube. Similarly the other four tubes are controlled. 


4-267. POWER SUPPLIES 


4-268. The power supplies include Time Base Power Supply A33 (part of Option 001), +5 Volt 
Regulator A32, +15 Volt Regulator A29, -15 Volt and +175 Volt Regulator A28, and - Volt Regu- 
lator A31. Since the power supplies use similar regulator IC’s and circuit arrangements, the 
simplest will be described first and the applicable circuit theory will suffice for the remaining 
regulator units. 


4-269. A33 Time Base Power Supply Assembly, 05340-60039, (Part of Option 001) 


4-270. The Time Base Power Supply (Figure 8-35) provides +21 volts unregulated at approxi- 
mately 100 mA and +11 volts regulated power at approximately 25 mA to optional oscillator A18. 
The +21 volt supply consists of full-wave rectifier A33CR1, A33CR2, and A33C1. The regulated 
+11 volt supply is made up of A838CR3, A383CR4, A33C2, A33U1, and associated circuitry. 
A33U1, the voltage regulator IC has the equivalent circuit shown in Figure 4-52. 


4-271. The regulator consists of a current source, voltage reference amplifier, error amplifier, 
current limiter, and series pass transistor. The current source, zener diode, and voltage reference 
amplifier provide a constant 7.2 volt reference output (Vref) for the noninverting input of the 
difference amplifier. The inverting input of the difference amplifier senses the power supply 
output voltage through voltage divider A33R7, A33R8, and A33R9 (see schematic for A33). 
A33R8 is adjusted to set the output voltage. An example of regulation is as follows. If the output 
voltage decreases, the voltage at A33R8 and the inverting input (U1 pin 2) also decreases. This 
drives the error amplifier output more positive which biases the series pass transistor to decrease 
its impedance. When the impedance of the series pass transistor decreases, the output voltage 
tends to increase to regulate the output. 


Model 53840A 
Theory of Operation 


4-272. The current limiter consists of A33R4, A33R5, A33R6, and the current limiter transistor 
in the IC (see Figure 4-52). A33R6 determines the current limit point and A33R4 and A33R5 
determine the foldback current limit operation. When the drop across Ré6 is sufficient to forward 
bias the current limit transistor (Figure 4-52), the current limit transistor draws base current 
away from the series pass transistor thereby reducing the output voltage and limiting the current. 
The foldback current limiting provides a further reduction in current to prevent excessive power 
dissipation in the IC. A83R2 provides temperature compensation and supplies the reference 
voltage at A33U1(4) to the noninverted input at A33U1(3). A33C4 bypasses zener diode noise on 
Vref. A33C5 provides frequency compensation to prevent high frequency oscillations. 


Figure 4-52. Equivalent Regulator Circuit 
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4-273. A32 +5 Volt Regulator Assembly, 05340-60023 


4-274. A32 (Figure 8-34) contains two +5 volt regulators, one for the RF circuits and the other 
for the digital circuits (+5 DG). The RF +5 volt regulator supplies approximately 32 mA and con- 
sists of preregulator A32Q1, A32Q2, A32U1, and series pass transistor A32Q5. The digital +5 
volt regulator supplies approximately 3 amperes and consists of regulator A32U2, driver A32Q3 
and series pass transistor Q2 which is mounted on the rear panel of the instrument. Connections 
from A382 to Q2 are made through the power supply mother board A30 and three wires to the 
rear panel. 


4-275. +5 VOLT RF REGULATOR (PART OF A382). To prevent drift and instability in the RF 
circuits of the 5340A, the +5 volt RF regulator in A382 (Figure 8-34) uses a preregulator to 
achieve the required regulation and low ripple voltage. A32CR1 and A32CR2 establish a con- 
stant current through A32Q1 and A382CR4. Zener diode A32CR4 provides a constant 11 volt out- 
put which is connected to the Vc input of A382U1 via a darlington transistor pair A32Q2A and B. 
A32C1 filters out noise generated in the Zener diode. The operation of A32U1 is similar to that 
described for the Time Base Power Supply A383 (see Paragraph 4-270). The reference supply 
voltage for A32U1 is derived from the +15 volt supply A29. 
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4-276. In the event that the +15 volt reference fails or falls below 11 volts, A832CR3 conducts to 
turn off A32Q2 thereby disabling the supply. This prevents A32U1 from locking in the off 
position. The series pass transistor in A32U1 drives A32Q5 to handle the larger current require- 
ments of the regulator. A32R17 sets the current limit point and A32R16 and R18 set the current 
foldback characteristics. 


4-977. +5 VOLT DIGITAL REGULATOR (PART OF A382). The +5 volt digital regulator (Figure 
8-34) is similar to the +5 volt RF regulator except for no preregulator, additional series pass 
transistors, and two current limit circuits. In order to handle the 3 amp load, an external series 
pass transistor (Q2) and driver (A32Q3) are provided. A382R9 serves as the collector load for 
A32Q3. The operation of U2 is similar to that described in Paragraph 4-270. A32R10 provides 
current limiting for the IC. For example, if Q2 opens, the series pass transistor in A32U2 and 
A32Q3 would be seriously overloaded. In this case, the drop across A32R10 drives A32U2 into 
current limiting. A32Q4 provides current limiting for loads above 3 amperes. When the drop 
across A32R13 and R15 forward biases A32Q4, A32U2 is driven into the current limit mode. The 
collector of A32Q4 connects to the compensation input (see Figure 4-52) which is in parallel 
with the current limit amplifier in the IC. The current foldback circuit is made up of A32R11 and 
R12. A32R14, A32CR6, and A32C10 provide regulation for the current foldback point to prevent 
line voltage variations from changing the foldback characteristics. A32CR5 and A32C9 provide 
ripple filtering for the current foldback circuit. 


4-278. A29 +15 Volt Regulator Assembly, 05340-60025 


4-279. The +15 volt regulator (Figure 8-33) is similar to the +5 volt RF regulator described in 
Paragraph 4-275. The supply provides approximately 170 milliamperes. The preregulator is 
composed of A29Q1, A29Q2, and A29CR1-CR3. A29Q3 is the series pass transistor. Current 
limiting is set by A29R7 and A29R10. A29R6 and A29R9 set the current foldback characteristics. 
A29R5 adjusts the output voltage. 


4-280. A28 -15 Volt and +175 Regulator Assembly, 05340-60022 


4-281. The -15 volt regulator (Figure 8-33) supplies about 180 milliamperes and consists of a 
preregulator, regulator, series pass transistor and driver, and current limit circuits. A28Q1 and 
A28Q3 serve as a constant current source for A28CR2. Zener diode A28CR2 establishes a con- 
stant 19.6 volts for the regulator reference input. R5 sets the proper current input for the 
regulator reference. A28U1 is a negative supply voltage regulator similar to the positive voltage 
regulator previously discussed. The reference current input at A28U1 flows internally through the 
IC to pin 1 and A28R6 and A28R7. Adjusting A28R7 sets the output supply voltage. The boost 
output at A28U1(7) drives Q7 and Q10 to regulate the output voltage. A28C4 provides com- 
pensation to prevent high-frequency oscillation. Current limiting for the IC is determined by 
A28R11. A28R16 is the current limit resistor and works in conjunction with A28Q8. When the 
current limit point is reached, the drop across A28R16 turns on A28Q7 which diverts drive 
current from A28Q10. A28R13 and A28R14 determine the current foldback limiting 
characteristics. 


4-282. The +175 volt regulator provides +175 volts at about 28 milliamperes to drive the display 
tubes in A25. Since no filter capacitors are used for rectifier A30CR1, a pulsating dc is developed 
for driving the display tubes. A28Q2, A28R2, and A28CRI serves as a current source for A28CR3 
and A28CR4. A28CR3 and A28CR4 provide the +175 volt reference for A28Q4. A28Q4 drives 
A28Q6 which serves as the series pass transistor. Current limiting is set by A28R15 and the 
current foldback limiting characteristics are determined by A28R8 and A28R10. When the drop 
across A28R15 is sufficient to turn on A28Q9, A28Q9 diverts current from A28Q4 thereby 
reducing the output voltage to maintain a constant current. With overloads, the voltage across 
A28R8 and A28R10 biases A28Q9 to conduct further to reduce the output current below the 
current limit point set by A28R15. This is foldback action and prevents excessive power dis- 
sipation in the regulator. A28R9 suppresses as oscillations. A28C6 filters out the pulsating dc from 
A28Q9 to prevent A28Q9 from conducting at the peak levels of the pulsating dec. 
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4-283. A31 -5 Volt Regulator Assembly, 05340-60024 


4-284. The -5 volt regulator assembly (Figure 8-34) consists of two supplies, one for the RF 
circuits (-5V) in the 5340A and the other for the digital circuits (-DG). The supply for the RF 
circuits provides about 190 milliamperes and the digital supply provides approximately 1.1 
amperes. The RF supply consists of a preregulator A31Q1, A31Q2, A31Q3, and A31CR1. A31Q8 
is the series pass transistor and A31Q4 serves as the regulator driver. The circuit is similar to the 
-15 volt regulator previously described. A31R17 sets the current limit point and A31R13 and 
A31R14 determine the current foldback characteristics. The regulator for the digital circuits 
consists of A31U2, A31Q6, A31Q7, and Q1 which is mounted on the rear panel. Connection to 
Q1 is made via the power supply motherboard A30. This regulator is similar to the -5 volt 
regulator previously discussed except that no preregulator is used. 


4-285. A34 Theory of Operation, 05340-60067 (Part of Option 011) 


4-286. There are two basic modes of remote operation for the 5340A, they are TALK and LISTEN. 
The three wire handshake must occur before the instrument can function in either mode. A35S6 is 
the “Talk Always-Addressable” switch. In the “Talk Always” mode, A35S6 keeps the talk flip- 
flop (U7) in the set condition. This allows the 5340A to communicate with a simple listener that 
doesn’t have addressing capability. When A35S6 is in the “Addressable” position, the instrument 
can be either a talker or listener. A low on IFC is a direct clear, which resets U6 and U7. 


4-287. Talk Mode 


4-288. In the first sequence of the talk mode, the 5340A is addressed to talk. At this time ATN is 
Low and the controller sends data via DIO1 through DIO7. Switches A35S1 through A35S5 
establish the 5-bit binary code which is an arbitrarily designated address of the 5340A. U14 com- 
pares this code to the data on lines DIO1 through DIO5 and outputs a high when coincidence oc- 
curs. DIO6 and DIO7 carry the information which determines whether the instrument will func- 
tion as a talker or listener, this information is decoded by U6 and U7. The controller set DAV Low, 
this signal is delayed by R4, C2, and R5, C3 which allow transients to die down. As C3 charges 
through R5, U1D(11) will remain high. This enables U5A to provide the clock pulse for U6 and 
U7. U5dA also receives the IFC signal which must be high. ATN low will enable the RFD driver 
U10C and the DAC driver U19B. RFD will go low and DAC will go high, completing the three 
wire handshake. (See Section II for a more detailed explanation of the handshake). When U5A 
clocks U6 or U7, only one will set. When Talk Flip-Flop U7 is set, U11B(6) goes high enabling the 
DIO1 through DIO7 drivers U2A, B, C, D, U3A, B, C, D, and DAV driver U4D. U11B(6) will also 
enable the RFD and DAC listeners U13C, D. U13C provides the qualifier for test #3 of the pro- 
gram (HRFD ?) and U13D provides the qualifier for test #10 (HDAC 7). 


4-289. The second sequence of the Talk Mode is data outputting. After handshaking, the con- 
troller sets ATN high to disable the RFD and DAC gates (U10B,C). The instrument can now out- 
put measurements it has taken via the DIO1 through DIO7 drivers. SRQ (Service Request) is an 
output driven low by U10D when the instrument has been programmed to wait in the output. 
phase of it’s operating cycle until addressed to output. 


4-290. Listen Mode 


4-291. In the first sequence of the listen mode, the 5340A is addressed to listen. It is identical to 
the address sequence of the talk mode, with the exception that command on the DIO1 through 
DIO7 lines now tells the instrument to listen. U6 is set and U5B(8) goes low for the duration of 
DAV’s delay. U5B(8) generates the LOAD signal. 


4-292. The second sequence is listening. U11C(8) enables the RFD and DAC drivers (U10B,C) to 
allow the instrument in this mode of operation to have control of these lines. The DAV driver (U4D) 
is disabled. At this point in the sequence, the instrument is ready to accept data. 
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SECTION V 


MAINTENANCE AND SERVICE 


5-1. INTRODUCTION 


5-2. This section contains maintenance and service information including a table of assemblies, 
recommended test equipment, in-cabinet performance check, troubleshooting, and adjustment 
procedures. 


5-3. ASSEMBLY DESIGNATIONS 


5-4. Table 5-1 lists the designation, nomenclature, and Hewlett-Packard part number of 
assemblies used in the 5340A. 


5-5. TEST EQUIPMENT 


5-6. Table 5-2 lists test equipment recommended for maintaining and checking the performance 
of the counter. Test equipment having equivalent characteristics may be substituted for the 
equipment listed. 


5-7. POZIDRIV SCREWDRIVERS 


5-8. Pozidriv screws are used in this instrument. To avoid damage to the screw slots, a pozidriv 
screwdriver (HP Part Number 8710-0900) should be used. 


5-9.. ADJUSTMENTS AND IN-CABINET PERFORMANCE CHECK 


5-10. Figure 5-2 contains adjustment procedures for the 5340A. Adjustments should be made 
when the necessity is established by the performance test or when components are replaced that 
affect an adjustment. If all adjustments are to be performed, they should be performed in the 
order listed. Table 5-3 contains the in-cabinet performance check. 


5-11. BLOWER FAN CONFIGURATION 


5-12. The cooling fan in the 5340A is an exhaust fan, not an intake type. The fan discharges air 
out of the rear of the instrument. If the flow of air was reversed, the heat generated by the fan 
would preheat the intake air and tend to raise the internal temperature of the instrument. 


5-13. K05-5340A DESCRIPTION 


5-14. The K05-5340A Feed Forward Simulator or equivalent is required to adjust A8 and AQ. 
During the adjustment procedure, A7 is removed and the K05-5340A is installed in XA7. The 
K05-5340A provides a variable simulated feed-forward signal to Al0 and A12. The K05-5340A 
Feed-Forward Simulator can be purchased through your local Hewlett-Packard Sales and 
Service Office. An equivalent of the K05-5340A can be fabricated with the following parts and 
schematic diagram (see Figure 5-1). 


5-15. An alternate method is to connect a 0-15V dc power supply from XA7 pin 10 to XA7 
pin 5. 
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Reference Designation 


Table 5-1. Assembly Identification 


Preamplifier No. 1 
Sampler No. 1 
Sampler Driver 
Sampler Output 
Preamplifier Board 
Filter 

Filter Board 


HP Part No. 


05340-60017 
5088-7004 
5088-7005 

05340-60042 

05340-60014 

05340-60077 

05340-60075 


A1A5A1 


A2 05340-60027 


Preamplifier No. 2 


A2A1 Sampler No. 2 5088-7004 
A2A2 Sampler Driver 5088-7005 
A2A8 Sampler Output 05340-60043 
A2A4 Preamplifier Board 05340-60040 
A2A5 Filter 05340-60078 


A2A5A1 Filter Board 05340-60076 


05340-60001 
05340-60002 
05340-60003 
05340-60004 
05340-60005 


High-Impedance Input Amplifier 
Phase/Quad Detector 

Search 

Search Programmer 

DC Amplifier/Compensator No. 


05340-60006 
05340-60007 
05340-60008 
05340-60009 
05340-60008 


Bandpass Filter/Phase Detector 
DC Amplifier/Compensator No. 2 
Voltage-Controlled-Oscillator No. 2 
Mixer 
Voltage-Controller-Oscillator No. 1 


05340-60010 
05340-60011 
05340-60012 
05340-60015 
05340-60041 
05340-60038 


Limiter/ Amplifier 
Limiter/Amplifier/Mixer 

10 MHz Doubler 

Casting Motherboard 

Direct Count Amplifier 
Direct Count Amplifier Board 


05340-60036 
10544A 
05340-60031 
05340-60032 
05340-60073 


10 MHz Oscillator 

10 MHz Oscillator (Part of Option 001) 
Interface A 

Interface B (Part of Option 011) 

Time Base 


05340-60021 
05340-60016 
05340-60030 
05340-60019 
05340-60020 


Control 
High-Frequency Counter 
Count Register 

Display Register 

Display 


05340-60037 
05340-60026 
05340-60022 
05340-60025 
05340-60029 


Blanking 
Resolution Switch 
-15 Volt and +175 Volt Regulators 
+15 Volt Regulator 

Power Supply Motherboard 


05340-60024 
05340-60023 
05340-60039 
05340-60067 
05340-60068 


-5 Volt Regulators 

+5 Volt Regulators 

Time Base Power Supply (Part of Option 001) 
Bus Communicator (Part of Option 011) 
Connector Assembly (Part of Option 011) 
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Table 5-2. Recommended Test Equipment 


Oscilloscope 


Divider Probes (8) 
Test Oscillator 
Signal Generator 
Signal Generator 
Signal Generator 
Signal Generator 
Signal Generator 
Signal Generator 
Signal Generator 
Signal Source 
Signal Generator 
Frequency Standard 
Spectrum Analyzer 
Feedthrough Termination 
Logic Probe 
Logic Clip 
Logic Pulser 
Logic Comparator 
Digital Voltmeter 
Feed Forward Simulator 
RF Extender Board 
Screwdriver 
Wrench for Rigid 

Coax Fittings 
Nutdriver 


| instrument Required Characteristics Recommended Type 


HP 188A with 1830A 
and 8140A Plug-ins 


150 MHz 


10:1 Divider Ratio HP 10001A 
10 Hz HP 651B 
HP 606B 
HP 608E 
HP 612A 
HP 618C 
HP 620B 
HP 626A 
HP 628A 
HP 8614B 
18 GHz HP 8616A 
1 MHz, or 5 MHz, or 10 MHz HP Cesium Beam Type 
300 MHz HP 8554L/8552A 
500 HP 11048B 
Logic State Tests HP 10525T 
Logic State Test HP 10528A 
Logic State Tests HP 10526A 
IC Testing HP 10529A 


HP 3480A and HP 3482A 
HP K05-5340A 
HP 05340-60047 
HP 8710-0900 


0 to +175 Volts Accuracy .3% 
0 to +15 Volts de 


Pozidriv 
5/16” open end 


5/16” 


Figure 5-1. K05-5340A Feed-Forward Simulator, Schematic Diagram 
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Figure 5-2. Adjustment Procedures 


POWER SUPPLY ADJUSTMENTS (05340-60012) 


a. -15V Adjustment. On A28 -15V Regulator board (05340-60022), connect voltmeter to TP2. Connect other 
lead to chassis. Adjust potentiometer A28R7 for -15.00 +0.05 volts indication. 


b. +15V Adjustment. On A29 +15V Regulator board (05340-60025), connect voltmeter lead to TP2. Adjust 
potentiometer A29R5 for +15.00 +0.05 volts-indication. 


c. -5V RF Supply Adjustment. On A31 -5V Regulator board (05340-60024), connect voltmeter probe to TP2. 
Adjust potentiometer A31R9 for -5.00 +0.05 volts indication. A31R9 is near TP1. 


d. -5V Digital Supply Adjustment. On A31 -5V Regulator board (05340-60024), connect voltmeter probe to 
TP3. Adjust potentiometer A31R2 for -5.00 +0.05 volts indication. A31R2 is near the front edge of the board. 


e. +5V RF Supply Adjustment. On A32 +5V Regulator board (05340-60023), connect voltmeter to TP1. 
Adjustment potentiometer A32R6 for +5.00 +0.05 volts indication. A32R6 is adjacent to TP1. 


f. +5V Digital Supply Adjustment. On A32 +5V Regulator board (05340-60023), connect voltmeter to TP2. 
Adjust potentiometer A32R3 for +5.00 +0.05 volts indication. R3 is adjacent to TP2, and near the front 
edge of the board. 


g. Time Base Power Supply (+11V) Adjustment (Option 001). On A33 +11V Regulator board (05340-60039), 
connect voltmeter to TP1. Adjust potentiometer A33R8 for +11.00 +0.05 volts. 


HIGH IMPEDANCE AMPLIFIER ADJUSTMENT (05340-60001) 


a. Connect a 608 Signal Generator to “10 Hz to 250 MHz” input BNC on 5340A using a 50 ohm feedthru 
termination. 


Set 608 to 100 MHz at 100 mV rms. (283 mV p-p) (-7 dBm). 
c. Set 5340A RANGE switch to 10 Hz -250 MHz and resolution switch to 100 Hz. 

d. On A3 Input board (05340-60001), adjust potentiometer A3R10 for a stable count. 
Decrease input signal level and adjust A3R10 for a stable display. 


e 
f. Continue to decrease input signal level and adjust A3R10 for maximum sensitivity. 
gs 


Verify that the 5340A properly measures input signals of 50 mV rms or less (140 mV p-p) (-14 dBm). 


3. 500 DIRECT COUNT ADJUSTMENT (05340-60041) 


a. Connect a 608 Signal Generator to the type N connector on the 5340A. Set the generator to 100 MHz at 
-25 dBm (12.6 mV rms) (35.6 mV p-p). 


b. Set 5340A RESOLUTION switch to 100 Hz and the RANGE switch to the 10 Hz to 18 GHz position. 


c. Remove the four screws attaching the cover on the A17 (05340-60041) Direct Count Assembly. Verify that 
the knurled screw is firmly finger tight, securely holding board in position. Replace cover. 


d. Adjust the threshold detector potentiometer A17A1 R22 full counterclockwise. This is accessible through 
the front hold in the A17 casting cover. 


Adjust sensitivity potentiometer A17A1 R11 for a stable display. 


Decrease signal generator output and again adjust A17A1 R11 for a stable display. 


Continue to decrease signal generator output and adjust A17A1 R11 until maximum sensitivity is achieved. 


rm rh o 


Increase generator output until a stable reading is displayed. 


i. Rotate threshold detector potentiometer A17A1 R22 fully clockwise, observing a display of all zeros. 


j. Increase signal generator output by 1 dB from the level obtained in step h. 


Rotate threshold detector potentiometer A17A1 R22 sufficiently counterclockwise until correct reading is 
always displayed. 


Verify that sensitivity is at least -32 dBm. If not, perform A22R52 adjustment (step 11). 
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Figure 5-2. Adjustment Procedures (Continued) 
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Figure 5-2. Adjustment Procedures (Continued) 


10 MHz DOUBLER ADJUSTMENT (05340-60012) 


Remove the cover on the large casting by removing 12 screws. Locate A1l5 10 MHz Doubler Board (05340- 
60012). Do not remove board. Do not use an extender board. 


Set Dual Trace Oscilloscope for sensitivity of 0.05 V/cm with a sweep time of 0.1 usec/cm. 
Set Channel B polarity to “-” up and A to “+” up. 


Using 10:1 divider probes, connect oscilloscope Channels A and B to XA15(1) and XA15(2). Switch oscillo- 
scope display control to A plus B. 


Adjust capacitor A15C3 for maximum amplitude of the signal on the oscilloscope. 


Adjust A15C13 and A15C11 for maximum amplitude on the oscilloscope. Since these two adjustments 
interact, repeat the procedure several times to achieve the optimum setting. 


Switch Oscilloscope to A&B only. Verify that signals are of approximately the same amplitude. 


ADJUSTMENT OF A8 (05340-60006) AND A9 (05340-60007) 


Remove A7 (05340-60005) board and install Feed-Forward Simulator K05-5340A in XA7. See Paragraph 
5-13 for description of K05-5340A. 


Set K05 switch to LOCK. 


Using VTVM, measure feed-forward voltage (FF) from XA7(10) to ground. Adjust VOLTAGE CONTROL 
on K05-5340A for a 9.00 volt reading. 


Adjust A8R13 (LEVEL) and A9R4 (GAIN) fully clockwise. 
Set controls on Oscilloscope to: 


CHANNEL A to 0.02 V/cm; AC coupled; + up 
TRIGGER to internal; - slope; AC 

MODE to Norm 

SWEEP to 50 uws/cm 

DISPLAY to CHANNEL A 


Using 10:1 divider probe, connect Channel A of the oscilloscope to XA11(1) (MIX SIG. 20 kHz). 
Adjust Channel A position to center the sine wave on the screen. 


If a large misadjustment exists, no sine wave will be displayed on Channel A. If necessary, adjust A9R1 
(OFFSET) until a sine wave is displayed. 


Using BNC to alligator clip adaptor, connect “VCO #1 to Counter” signal (available at A16J6) to INPUT 
BNC on the 5340A. Set RANGE switch to “10 Hz to 250 MHz’. Display should be between 100 to 

185 MHz. Vary the KO5 VOLTAGE CONTROL potentiometer so that counter displays a range of 
frequencies from 100 to 185 MHz and note the point of maximum distortion of the scope display. 

Adjust K05 potentiometer for maximum distortion of the sine wave and the counter display within 

the 100 to 185 MHz range. 


Set the scope sweep to 5 us/cm. 


Back off A9R4 (GAIN) cew just enough for minimum side jitter (phase noise) of the sine wave. It may be 
helpful to set the scope sweep to 2 us/cm and 1 ws/cm to observe parts of the wave. 


Connect a DVM to “TL Control” voltage, available at XA9(15). 


. Vary VOLTAGE CONTROL on K05 so counter display ranges from 100 to 185 MHz, and note the point 


“TL Control” voltage is maximum. Record this voltage. Vmax = 


Find the point in the 100 -185 MHz range where “TL Control” voltage is minimum. Record this voltage. 
Vmin = ‘ 
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Figure 5-2. Adjustment Procedures (Continued) 


Calculate the average value of the two voltages measured in steps n and o above by finding the algebraic 
sum of the voltages in step n and in step o and dividing by 2. 


Example 1: V.gx = +0.544 volts Example 2: Vay = 0.456 volts 


Wein = +0.012 volts Vee = -0.102 volts 


+0.556 + 2 = +0.278 volts +0.354 + 2 = +0.177 volts 


Move oscilloscope probe to XA10(7) (T.L. Control). Change oscilloscope controls: 

Channel A to 0.2 V/cm de coupled, SWEEP to 5 ms/cm. 

Adjust the oscilloscope Channel A position so zero volts dc is at the center of the screen. 

Set K05 switch to UNLOCK. 

Adjust A9R1 (OFFSET) so that the wave form display is symmetrical about the value calculated in step p. 
For Example 1, the ramp should be centered at +0.278 volts. Since the center of the screen is 0 volts, 

+0.278 volts is .139 cm above the center of the screen (+0.278V + 2V/cm). The 2V/cm is due to the 10:1 
divider probe and the 0.2V/cm sensitivity (.2V/cm x 10 = 2V/cm). 
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Figure 5-2. Adjustment Procedures (Continued) 


A8R13 ADJUSTMENT (LEVEL) 


Connect oscilloscope probe to XA11(1) (Mix sig 20 kHz). Set Channel A controls to 0.02 V/cm, 
ac coupled. Set SWEEP to 50 ws/cm. 


Set K05 switch to LOCK and observe 20 kHz waveform. 
Vary K05 VOLTAGE CONTROL so that the 5340A Display varies from 100 MHz to 185 MHz. 
Adjust K0O5 VOLTAGE CONTROL so 150 MHz is displayed. 


While continually flipping the KO5 LOCK-UNLOCK switch, vary potentiometer A8R13 (LEVEL) 
counterclockwise until scope waveform jumps from 20 kHz to 40 kHz. 


Set the K05 switch to LOCK. Vary potentiometer A8R13 clockwise until 20 kHz is again displayed. 


Measure and record the voltage from the wiper of A8R13 to ground (easily accessible without removing 
A8) volts. 


Add 10% to the voltage obtained in step g. volts + 10% = volts. 
Adjust A8R13 until voltage on its wiper equals that calculated in step h. 


While constantly flipping the KO5 LOCK-UNLOCK switch, vary K0O5 VOLTAGE CONTROL so that the 
5340A display varies from 100 MHz to 185 MHz. Observe oscilloscope for a constant 20 kHz display. If 

10 kHz, 30 kHz, or 40 kHz appears on the scope at any time, readjust A8R13 clockwise for an additional 
10% voltage. 


Change oscilloscope SWEEP to 5 us/cm. 


Observe the small transient (marker pulse) riding on the 20 kHz sine wave. 


. As K05 VOLTAGE CONTROL is varied for a 5340A display of 100 MHz to 185 MHz, observe marker 


pulse. It should not move more than +5 us (1 cm). 


INPUT LOOP ADJUSTMENT 


Adjust K05 for a 100 MHz display. Measure and record Feed-Forward (FF) signal, available at XA7(10). 
Vie 


Adjust K05 for a 150 MHz display. Measure and record FF. V2=___.. 
Adjust K05 for a 185 MHz display. Measure and record FF. V3 = 


Remove K05 from XA7 and install A7. Disconnect all other test connections. 


Set oscilloscope controls: 


CHANNEL A to 0.2 V/cm; DC coupled: + up SWEEP to 10 ms/cm 
SYNC to INT, + slope, AC DISPLAY to CHANNEL A 
MODE to NORM 


Adjust Channel A position so that zero volts is at the bottom graticule on the screen. 
Using 10:1 divider probes, connect Channel A to Feed-Forward (FF) signal available at XA7(10). 


Set the 5340A RANGE switch to 10 Hz - 18 GHz 
and RESOLUTION switch to 100 Hz. 


Set A7R27 (GAIN) fully clockwise. 


Adjust A7R13 (BAL) so that the level start and end 
of the waveform is at V2 measured in step b. 


Adjust A7R25 (AMP) and A5R15 (DC ADJ) until 
excursion of the waveform goes from V1 to V3. 
See waveform shown at right. 


Disconnect all test connections. 
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i Figure 5-2. Adjustment Procedures (Continued) 
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Figure 5-2. Adjustment Procedures (Continued) 


QUAD DETECTOR ADJUSTMENT 


Set 5340A RANGE switch to 10 Hz to 18 GHz and the RESOLUTION switch to 100 Hz. 


Connect 608 Signal Generator to 50Q Type N INPUT. Set generator to 280 MHz at -20 dBm. 


Set A13R31 fully counterclockwise. 


Measure voltage at XA4(8) (QUAD DET) and set A13R31 for -450 mV + 10 mV. 


Disconnect 280 MHz signal and connect 20 GHz at 0 dBm and observe a stable display. If the display is 
unstable, adjust A7R27 (GAIN) counterclockwise for a stable display. If this adjustment is made, itis 
necessary to readjust the input loop. Repeat step 7. 


OSCILLATOR ADJUSTMENT — STANDARD OSCILLATOR 


Connect J3 OSC output, available on the 5340A rear panel to the input of a high resolution frequency 
counter such as a 5360A. Connect a suitable external frequency standard (such as HP 5061 Cesium Beam) 
to the external oscillator input of the 5360A. 


Remove the A18 05340-60036 Oscillator board from the 5340A and note the frequency marked on the 
label. Reinstall the board. 


Remove the screw covering the frequency adjustment. 


Use an insulated tuning tool to adjust the oscillator for a 5360A display of the frequency noted in step b. 


OSCILLATOR ADJUSTMENT — OPTION 001 


NOTE 


The 5340A must have primary power applied for at least 24 hours to allow the 
oscillator temperature to stabilize. 


Set controls on oscilloscope as follows: 


CHANNEL A 0.2 V/cm; DC coupled; + up 
SWEEP 0.05 usec/cm 

TRIGGER; EXT, + slope, ACF 

MODE to NORM 
DISPLAY to CHANNEL A 


Connect a suitable 1 MHz, 5 MHz or 10 MHz frequency standard (such as an HP Cesium Beam) to the 
EXT Input on oscilloscope. 


Connect Oscilloscope Channel A to 10 MHz output (J3) available on 5340A rear panel. 


Adjust oscillator FREQUENCY ADJ for minimum sideways movement of the oscillator signal. 


Model 5340A 
Maintenance and Service 


Figure 5-2. Adjustment Procedures (Continued) 
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Figure 5-2. Adjustement Procedures (Continued) 


A22R52 ADJUSTMENT 
NOTE 


This adjustment is set and sealed at the factory for optimal sensitivity and should 
be adjusted only if A22U9 is replaced or if the 5340A will not meet the sensitivity 
test in step 3. 


Install the board on an extender board. Disconnect the cable connected to A22J1. Remove A17A1 
(05340-60038). 


Connect a suitable BNC to SMB push-on adaptor (such as Sealectro 51-077-6801 HP P/N 1250-1236) 
to the A22J1 direct count input on A22. 


Install a BNC T to the output BNC of a 608 generator. 
Using a BNC to BNC cable, carefully connect the 608 to the adaptor on A22J1. 


Connect the BNC end of a BNC to alligator cable to the T on the 608. Connect the shield (black) alligator 
clip to the positive terminal of a 0-20V variable power supply. 


Connect one end of a 1K ohm 1/4 watt resistor to the negative terminal of the power supply. 


Connect the center conductor (red) alligator clip to the other end of the resistor. 


Adjust the power supply to 10 volts and set the 608 to.300 MHz at -100 dBm (2.2 microvolts rms). 


Set A22R52 to center of adjustment. 


Set the 5340A RANGE switch to 10 Hz to 18 GHz and measure voltage across A22R30 using DVM. 
Adjust power supply until DMV reads 0 + 2 mV. 


Set 608 to 12 MHz at -10 dBm (70 mV rms) and adjust A22R52 for a stable reading on the 5340A display. 


Continue to decrease the 608 signal amplitude and adjust A22R52 for maximum sensitivity. 


. Repeat test using 110 MHz and 250 MHz signals. 
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Table 5-3. In-Cabinet Performance Check 


On rear panel of 5340A, set SELECTOR switch to correspond with the line voltage to be used (115V or 
230V). Install correct line fuse, connect counter to power source. 


Set 5340A controls as follows: 


LINE switch to ON 

RESOLUTION switch to 1 Hz 

SAMPLE RATE control fully counterclockwise 
RANGE switch to CHK 

INT-EXT switch (rear panel) to INT. 


Check that counter displays the following: 


10.000 000 MHz +1 count 
DIR (direct) annunciator lighted 
GATE light flashing 


Push RESET switch, display should initially be all zeros, then display 10 MHz. 


Slide RESOLUTION switch through all positions to 1 MHz, noting that one fewer digit is displayed 
for each step of the switch. 


With RESOLUTION switch set to 1 MHz, check that display is .010 GHz +1 count with the GATE 
lamp flashing. 


Set RESOLUTION switch to 10 Hz. Rotate SAMPLE RATE control clockwise, check that gate lamp 
off time increases. The gate lamp off time should be at least 5 seconds with the SAMPLE RATE 
control fully clockwise. 


Rotate SAMPLE RATE control to HOLD. Check that gate lamp stops flashing and display is held 
indefinitely. Rotate SAMPLE RATE control to mid-position. 


Set RANGE switch to 10 Hz to 250 MHz position. Connect appropriate signal generators to INPUT 
BNC connector and vary frequency input from 10 Hz to 250 MHz. Maintain the input level at 50 mV 
rms (142 mV p-p). Check that counter displays the correct frequency for the entire range. 


NOTE 


When making high frequency sensitivity checks, it is important to recognize that 
cable losses can be appreciable. Amplitude differences as high as 20 dB can exist 
between the generator output jack and the cable end connected to the 5340A. When 
determining sensitivity using generators with a calibrated output meter, include 

cable loss. A preferred method is to measure actual signal strength at the cable end 
(properly terminated) using a power meter capable of measuring the signal of interest. 


CAUTION 


Do not exceed 1 watt of input power (+30 dBm) under any circumstances. Extensive 
internal damage may occur. See Paragraph 3-22 for a complete explanation of input 
levels. 


Set RANGE switch to 10 Hz to 18 GHz position. Connect appropriate signal generator to 50Q Type N 
INPUT and vary frequency input from 10 Hz to 500 MHz. Maintain the input level at -30 dBm. Check 
that counter displays correct frequency for the entire range. 


Select signal generators to cover the 500 MHz to 10 GHz range. Connect generators to 50Q N connector. 
Maintain the input level at -35 dBm (3.98 mV rms) and vary the input frequency from 500 MHz to 
10 GHz. Check that counter displays correct frequency for the entire range. 


Repeat step 11 for the 10.0 GHz to 18 GHz range maintaining the input level at -25 dBm (12.6 mV rms). 
Set RANGE switch to 250 MHz to 18 GHz and repeat steps 11 and 12. 


On 5340A rear panel, set INT-EXT switch to EXT. Connect a 10 MHz signal at 1.5V p-p to 10 MHz 
INPUT BNC connector. Check that 5340A operates properly. Disconnect the 10 MHz signal, and set 
INT-EXT switch to INT. 


On 5340A rear panel, measure signal at 10 MHz OUTPUT connector using 10:1 divider probe on an 
oscilloscope. Check that oscilloscope displays a 10 MHz signal with at least a 2.4V p-p amplitude. 
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5-16. PROGRAM CONTROL FLOW DIAGRAMS 


5-17. Figures 5-3 and 5-4 are flow diagrams showing the sequence of actions required in making 
a measurement. Figure 5-3 is a simplified version of Figure 5-4. The A21 Control Board 
theory explains how decisions are made in the flow diagram. See Paragraph 4-236. 


5-18. Figure 5-4 lists three sets of numbers: the program address, the selected test number, 
and selected action number. 


5-19. The program address is the 5-bit binary number placed to the right of the rectangle and 
diamond symbols in the diagram. These 5 bits are the inputs to ROM’s A21U3 and A21U4. When 
an HP 10528A Logic Clip is installed on A21U4, the program address appears on pins 10 
through 14. Note that the logic clip diagram shown on Figure 5-4 uses circles to designate these 
pins. 


5-20. Inside each rectangle is a decimal number that indicates what action is required and this 
corresponds to the action of A21U13. This number can be read in binary on pins 5, 6, 7, and 9 
of A21U4. These pins have binary weights 1, 2, 4, and 8, respectively. To determine the required 
action, add the binary weights of the pins activated. 


5-21. For example, if A21U4 pins 5, 6, and 7 were TTL High (indicated by a lit LED), the re- 
quired action is (1 + 2+ 4)=7. Note that the four pins designating action data are diagrammed 
as rectangles in the logic clip diagram to correspond with the rectangles of the flow diagram. 


5-22. Decision points are indicated by diamonds and the associated decimal number indicates 
the test required. This number, which corresponds to the number in A21U12, can similarly be 
read on the logic clip on the pins designated with diamonds in the diagram. Note that this cor- 
responds to the diamond shapes on the flow chart. 


5-23. It may be possible to single step the 5340A through the flow diagram to check for proper 
branching. Refer to A21 Troubleshooting. 
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Figure 5-3. Simplified Flow Diagram of 5340A Program Control 
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Figure 5-4. Troubleshooting Flow Diagram with HP Logic Clip 
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PERFORMANCE CHECK TEST CARD 


HEWLETT-PACKARD MODEL 5340A Test Performed by 
FREQUENCY COUNTER Date 


DESCRIPTION 


SELF-CHECK ___—- Counter displays 10.000 000 MHz 
+] count. 


DIR annunciator lights. 
GATE light flashes. 


RESET ‘Resets to zero. 


RESOLUTION _—s«éProper significant digits displayed for 
each setting of RESOLUTION switch. 


SAMPLE RATE _——r—s§-@ Sample rate variable to 5 seconds. 
SAMPLE RATE HOLD ou... Display as held. 


FREQUENCY RANGE _—is«d10 Hz to 250 MHz at 50 mV sensitivity. 
10 Hz-250 MHz (Hi-Z INPUT) 


FREQUENCY RANGE _r—s—s«10 Hz to 500 MHz at -30 dBm 
10 Hz-500 MHz (500 INPUT) sensitivity. 


FREQUENCY RANGE —___—~Ss-—- 500 MHz to 10 GHz at -35 dBm 
500 MHz-10 GHz (500 INPUT) sensitivity. 


FREQUENCY RANGE 
_ 10 GHz-18 GHz (500 INPUT) _r—s«d1.00: Giz to 18 GHz at -25 dBm sensitivity. 


10 MHz INPUT BNC (Rear Panel) _____ Proper external time base operation. 


10 MHz OUTPUT (Rear Panel) IO MHz at =2.4V p-p. 
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5-24. OVERALL TROUBLESHOOTING 
5-25. Proceed with these tests in the order listed. 
a. Set 5340A controls as follows: 


RESOLUTION to 1K 

SAMPLE RATE to max ccw 

RANGE to CHK 

OSC (rear panel) to INT 

115/230 V Selector (rear panel) to match line voltage being used. 

LINE (front panel) to ON 

Check that the GATE lamp flashes. The display should be 10.000 MHz +1 count. 
Check that DIRect lamp flashes. Move the RESOLUTION switch through all of its positions 


and observe the display. 
10.000000 MHz 


10.00000 MHz 
10.0000 MHz 
10.000 MHz 

10.00 MHz 
10.0 MHz 
.010 GHz 


If the 5340A fails any of these tests, go to Troubleshooting Chart #1 of Figure 5-5. 


b. Connect a 220 MHz signal at 0 dBm (644 mV p-p) to the 1 MQ input using a 500 feedthru 
termination. Move RANGE switch to “10 Hz to 250 MHz” and RESOLUTION to 1 K. 


~ The GATE lamp should flash, the DIRect lamp should be lit and the counter should dis- 
play the correct frequency for all positions of the RESOLUTION switch. 


If the 5340A fails any of the above, go to Troubleshooting Chart #2 of Figure 5-5. 


c. Connect the signal to the 500 INPUT, move RANGE switch to “10 Hz to 18 GHz”, 
RESOLUTION switch to 1 kHz. The GATE lamp should flash, the DIRect lamp should 
be lit and the counter should display the correct frequency for all positions of the 
RESOLUTION switch. 


d. Change input frequency to 280 MHz 0 dBm. Move the RANGE switch to the “250 MHz 
to 18 GHz” position. The LOCK lamp should now light, the GATE lamp should continue 
to flash and the counter should display the correct frequency (280 MHz) for all positions 
of the RESOLUTION switch. 

If this test is failed, go to Troubleshooting Chart #4 (Figure 5-5). 

e. For each position of the RESOLUTION switch, move the RANGE switch between “250 

MHz to 18 GHz” and “10 Hz to 18 GHz”. The display frequencies should agree within 


1 count. 


If this test fails, determine which frequency is incorrect and use Troubleshooting 
Chart #3 or #4 (Figure 5-5). 


5-26. A20 N Checker Troubleshooting 


5-27. Remove A5 05340-60003 from 5340A and place A20 on an extender. Short A21(22) 
to chassis. Unsolder the wire connected to XA20(W). 
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5-28. Connect the output of an HP Model 651A signal generator to the external trigger input of 
an HP Model 222A pulse generator. Disconnect the harmonic frequency cable connected to 
Al16J2. Use suitable push-on to BNC (such as Sealectro 50-074-6800, HP P/N 1250-0831) and 
connect the cable to the output of the pulse generator. 


5-29. Set 651A frequency to 40 kHz at 0.8V rms 


222A pulse polarity to + 
222A rep rate to man/ext + 
222A pulse delay to .1 
222A pulse width to .03 - .05 
vernier to mid-position 
222A pulse amplitude to 5 
vernier to mid-position 
5840A RANGE switch to 250 MHz - 18 GHz 
5840A RESOLUTION switch to 10 K 


Signal Generator XA19B(S) XA19B(R) XA19B(P) 
Frequency ' Binary 4 Binary 2 Binary 1 


5340A Display 


20 kHz all zeros 
40 kHz some number 


80 kHz some number 
100 kHz all zeros 


60 kHz all zeros 
80 kHz some number 
160 kHz some number 
180 kHz all zeros 


140 kHz all zeros 
160 kHz some number 
320 kHz some number 
340 kHz all zeros 


300 kHz all zeros 
320 kHz some number 
640 kHz some number 
660 kHz all zeros 


all zeros 
some number 
some number 

all zeros 


all zeros 
some number 
some number 

all zeros 


5-30. In this test the various possible values of N will be simulated by varying the signal gene- 
rator frequency as shown in the table below. The range will be simulated by jumpering three 
connections to chassis. Note that there aré six groups of four measurements. The first checks 
that N is outside the lower limit; the fourth checks that N is outside the upper limit. The second 
and third check that N is within limits. 


5-18 


Model 5340A 
Maintenance and Service 


5-31. There will be two types of test results: The 5340A will display all zeros or it will display 
some number. For the first and fourth test in each group, the 5340A should display all zeros. The 
second and third test should cause a number to be displayed, which is approximately N times 
150 MHz. The exact value of the display is not important; it is important to note if the display is 
all zeros or some number. 


5-32. To simulate the RANGE setting, connect to chassis pin connections XA19B(S), XA19B(R), 
XA19B(P) when designated by an X. These pins, which have binary weights 4, 2, and 1, respec- 
tively, are positive true. Thus to simulate Range #6, do not short cut Binary 4 and Binary 2. 


5-33. If any test fails, first check the action of the range binary to decimal decoder, which should 
output a TTL Low for the selected range. For example, when XA19B(P) is shorted to chassis 
(selecting Range #6) the 6 output (pin 7) of the IC should be TTL Low. All others should be 
TTL High. The decoder is U27 on A20 05340-60018 and U28 on A20 05340-60067. If the first test 
in a group fails, check the action of the lower limit comparators. This is U19 and U20 on both 
05340-60018 and 05340-60067. If the fourth test fails, check the action of the upper limit com- 
parators (U25 and U26 on 05340-60018 and U26 and U27 on 05340-60067). If the second or third 
test fails, check both sets. These can easily be tested using a logic comparator. 


5-34. Check also the output of the binary N counters for agreement with the value of N listed in 
the table. This is U12 and U21 on 05340-60018 and U6 and U7 on 05340-60067. Check also the 
associated inverters. 


_ 5-35. A21 Troubleshooting 


5-36. Disconnect jumper W2 on A20 and install logic clip on A21 U4. Push front panel RESET 


| pushbutton. 


_ §-387. Use HP 10526T Pulser on A21U2(9) and step through the program. Check for proper 
_branching per Figure 5-4. If the program address will not increment, (locked in a loop) deter- 


mine from Figure 5-4 which test or action is not being completed. Then check A21U12 or U13 to 
verify that proper selection is taking place there. If that is OK, trace the circuit to find the cause 
of the failure. 


5-38. If incorrect branching is occurring, a test is giving incorrect results or the A21 circuitry is 
interpreting it incorrectly. Check the input of A21U12 for proper test logic levels, as noted in 
Figure 5-4. 
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5-39. Power Supply Troubleshooting 


a. Determine which power supplies are regulating at an incorrect voltage by measuring the 
output voltage. 


b. If any supply is at or near zero volts, the supply could be current limiting. Disconnect the 
output leads for that supply at the A380 power supply motherboard. 


c. Again measure the voltage. If the output is still bad, the failure exists in the power 
supply circuit. Use the typical voltage charts shown to isolate the defective components. 


d. If the output obtained in. step 3 is now good, there could be a short circuit in the instru- 
ment, or the supply could be current-limiting improperly. Substitute a resistive load for 
the supply under test as listed on the next page. 


e. Ifthe output is still good, an excessive load exists somewhere in the instrument. Connect 
an ohmmeter between ground and on the feeder line in question (which is still discon- 
nected from its power supply). Start removing the plug-in PC boards until a significant 
change is observed on the ohmmeter. Then isolate the execessive load. Check also for 
shorted wires. - 


f. If the output obtained in step 4 is bad, the power supply is not able to provide the neces- 
sary current. Use the typical voltage charts to isolate to the defective component. Look 
especially for the same voltage on any two leads of a transistor, indicating a shorted 
transistor. 


Resistance 


150 


"Wattage 


+5V loop 
-5V digital 
-5V loop 
+5V digital 
+15 
-15 
+175 
+11V (Option 001) 
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5-39. Power Supply Troubleshooting 


a. | Determine which power supplies are regulating at an incorrect voltage by measuring the 
output voltage. 


b. If any supply is at or near zero volts, the supply could be current limiting. Disconnect the 
output leads for that supply at the A30 power supply motherboard. 


c. Again measure the voltage. If the output is still bad, the failure exists in the power 
supply circuit. Use the typical voltage charts shown to isolate the defective components. 


d. If the output obtained in step 3 is now good, there could be a short circuit in the instru- 
ment, or the supply could be current-limiting improperly. Substitute a resistive load for 
the supply under test as listed on the next page. 


e. Ifthe output is still good, an excessive load exists somewhere in the instrument. Connect 
an ohmmeter between ground and on the feeder line in question (which is still discon- 
nected from its power supply). Start removing the plug-in PC boards until a significant 
change is observed on the ohmmeter. Then isolate the execessive load. Check also for 
shorted wires. . 


f. If the output obtained in step 4 is bad, the power supply is not able to provide the neces- 
sary current. Use the typical voltage charts to isolate to the defective component. Look 
especially for the same voltage on any two leads of a transistor, indicating a shorted 


transistor. 
Ti i 
+5V loop 150 2W 
-5V digital 
-5V loop 


+5V digital 
+15 
-15 
+175 
+11V (Option 001) 
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YES 


SET SAMPLE RATE TO HOLD: 
CHECK A22U5 INPUTS WITH 


FROM CHART #2 


DOES ERROR STAY IN THE TWO 
LEAST SIGNIFICANT DIGITS? 


fe 


IS GATE LIGHT 
FLASHING? 


YES 
IS AT LEAST ONE 


DOES ERROR MOVE AS RESOLUTION 
SWITCH IS MOVED? 


BAD 


Model 5340A 
Maintenance and Service 


NO 


DISPLAY TUBE LIGHTING? 


YES NO 


CHECK FOR 10 MHz WITH>2.4V p-p 
AT REAR PANEL TIME BASE (OSC) 
JACK J3 


OK 


WMStadh feo 


VERIFY THAT OSC SWITCH IS SET TO INT. 


LOGIC CLIP FOR PROPER TTL Rearoote a pea TO BING: 
CODE SHOWN IN TABLE SETTING 
5 | 6 9 2 
GOOD | BAD imiwe H H 
J | alae H H 
ROTATE SAMPLE RATE CCW. CHECK CHECK U2, U1, U4 Re H H 
A22U5 WITH COMPARATOR OR Q13-016 CIRCUITRY mies = 
H 
GOOD | BAD ee H H 
ON A20 05340-60018 CHECK THAT SIGNAL FREQUENCY AT 
Ea H H A20U2(14) CORRESPONDS TO RESOLUTION SWITCH 
lad rr ne SETTING (1 Hz CAUSES 1 Hz, 1MCAUSES 1 MHz, ETC.) ON 
CHECK A23, U8 AND REPLACE A20 05340-60073 CHECK A20U23(14). 
U9 WITH COMPARATOR U5 
BA | 
D GOOD CORRECT INCORRECT 
REPLACE | | 
5 WITH COMPARATOR CHECK A22U3(14) FOR 10 CHECK THAT IC 
MHz AT OV TO -600 mV WITH COMPARATOR 
GOOD BAD GooD BAD 
REFER TO A21 REPLACE SWITCH TO 1 Hz RESOLUTION 
; CHECK DECODE DIVIDER CHAIN REPLACE 
TROUBLESHOOTING U16 CHECK U7(4) FOR 500 kHz AT 


EECL LEVELS (0 to -0.6V) ON 
THE FLY. IS SIGNAL GATED? 


ON 05340-60018 THIS IS U23, U16, U9, U1, 
U8, U15 AND U22. ON 05340-60067 THIS 


CHECK FOR 10 MHz >2.4 p-p AT XA18(1) 


BAD | 


GOOD 


TRACE SIGNAL THROUGH A19 
GATING CIRCUITS STARTING 


AT XA19A(A) 


FOR STANDARD TCXO OSCILLATOR CHECK FOR +5V AT 


XA18(7,H) AND -5V AT XA18(10,L). FOR OPTION 001 OVEN 


OSCILLATOR CHECK FOR +11V AT XA18(8,J) AND 
XA18(3,C) AND +21V AT XA18(14,R) 


CHECK FOR 2 MHz SIGNAL AT 
ABOUT 4V p-p AT XA21(18) 


GOOD | BAD 


PUSH RESET SWITCH. XA21(4) 
SHOULD GO TO TTL LOW AND 
THEN TO TTL HIGH 


BAD | GOOD 


vate ake? 


CHECK A193 REFER TO A21 
CIRCUITRY TROUBLESHOOTING 


CHECK U23, U16 
CHAIN ON A20 


LISTEN FOR DEFINITE 
WHIRR OF FAN 


NO 


[= €> Sep ae ee 


BAD GOOD 


NO SOUND 


CHECK THE FOLLOWING: 


| FAN AUDIBLE 


CHECK OUTPUT OF EACH POWER 


CHECK U6(6) FOR SQUARE 
WAVE (PERIOD=2 SECONDS) 


BAD GOOD 


CHECK XA22(H) FOR TTL 
SIGNAL THAT IS HIGH 
ABOUT 80% OF TIME 
WITH 1 SECOND GATE 


BAD | 


MEASURE U7(13) FOR 
GATED 1 MHz AT EECL 
LEVELS (0 TO -0.6V) 


GOOD GooD BAD 
CHECK THAT XA22(K) CHECK U6(13) FOR REPLACE REPLACE 
PULSES TO TTL HIGH EECL HI TO LOW U7 U2 
EVERY 2 SECONDS TRANSITIONS 
(0 TO -0.6V) 
BAD | GOOD GOOD BAD 
REFER TO A21 CHECK U6(12) FOR FIX 
TROUBLESHOOTING EECL HIGH 04-010 
RESET PULSE 
BAD GOOD 
FIX REPLACE 
05-011 U6 


1S U24, U22, U15, U8, U1, U9 AND U16. 
| YES 
IS IT 500 kHz? 
CHECK FOR 10 MHz AT OV TO 
YES NO -0.6V AT XA22U3(5) 
GooD | 
CHECK Q19 COLLECTOR CHECK U7 OR 
FOR 500 kHz TTL U2 FOR PROPER 


FIX THE DEFECTIVE POWER 
SUPPLY. SEE POWER SUPPLY 
TROUBLESHOOTING 


ORDER REBUILT 
OSCILLATOR 
ASSEMBLY 


BAD 


(0 TO 2.5V) SIGNAL DIVISION CHECK U3(12) AND U3(1) CHECK XA22(D) FOR 
NG | ere FOR EECL LOW (-0.6V) TTL 10 MHz 
| SET SAMPLE RATE TO HOLD AND CHECK 
| | GOOD BAD GOOD BAD BCD CODES ON THE INPUTS TO DISPLAY 
TUBE DRIVERS A25U1-U8 
FIX CHECK U4(12) FOR 100 kHz ED 25U1-U 
-020 
ray Dep nEc CAG OR REPLACE CHECK INPUT TO FIX TRACE OSC SIGNAL GOOD BAD 
RESET SIGNAL u3 BOARD a1, Q7 BACK THROUGH A19 
NO YES GooD | BAD INTERCHANGE DISPLAY TUBES USE COMPARATOR TO CHECK 
REGISTERS A24U9, U11, U16, U17 
CHECK A21 CHANGE FIX Q2-08 OR TRACE SIGNAL TO NO CHANGE TROUBLE MOVES GOOD BAD 
RESET u4 3-09 A19 OR SWITCHES 
REPLACE DRIVER REPLACE DISPLAY CHECK A23U2 TO U7 REPLACE 


TUBES WITH COMPARATOR 
BAD GOOD 
REPLACE USE COMPARATOR TO CHECK 


BCD ADDER SECTION 
A23U10-U11 


SUPPLY. SEE POWER SUPPLY 
TROUBLESHOOTING 


POWER CORD PLUGGED INTO LIVE SOCKET 
115/230V SWITCH IN CORRECT POSITION 
FUSE F1 

LINE SWITCH S1 


THERMAL BREAKER TH1 (LOCATED ON INSIDE REAR PANEL 
NEXT TO XQ2). PUSH TO RESET. IF TH1 WAS TRIPPED, FIND 
CAUSE OF HIGH TEMPERATURE (PROBABLY DEFECTIVE FAN, 
BLOWN POWER SUPPLY OR EXTREMELY HOT AMBIENT). 


WARNING 
115V OR 230V LINE VOLTAGE IS EXPOSED 


INSIDE THE CHASSIS. EXERCISE CARE 
WHEN WORKING IN THIS AREA. 


§340-0-33 


Figure 5-5. Troubleshooting Charts 
(Sheet 1 of 3) 
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Age atie (See Page 5-23) 


DISCONNECT GENERATOR FROM HI Z INPUT. CONNECT BNC 
CABLE TO REAR PANEL TIME BASE (OSC) JACK. CONNECT 
OTHER END TO HI Z INPUT. DOES THE COUNTER NOW 


DISPLAY 10 MHz? 


4 | 


MEASURE OUTPUT OF A3. SHOULD 
BE 10 MHz AT ABOUT 800 mV p-p 


YES 


VERIFY GENERATOR IS OUTPUTTING AT LEAST 50 mVrms 

(143 mVp-p). SEE IF MALFUNCTION IS FREQUENCY DEPENDENT. 
TRACE SIGNAL THROUGH A3 AND A22 USING TROUBLESHOOT- 
ING TREE BELOW, USING A OSCILLOSCOPE OR SPECTRUM 
ANALYZER CAPABLE OF MEASURING THE FREQUENCY OF 
INTEREST. IF THE COUNTER OPERATES PROPERLY AT ONE OR 
MORE SETTINGS OF THE RESOLUTION SWITCH, USE THE LEFT 
BRANCH OF TROUBLESHOOTING TREE #1. 


NO | OK 
DISCONNECT CABLE AT 1 MQ INPUT. | 


MEASURE SIGNAL AT A22U8(6). 
SHOULD BE 10 MHz AT 100 mV p-p 


MEASURE SIGNAL AT CABLE. 
SHOULD BE 10 MHz >2.4V p-p 


NO 


REPLACE CABLE OR TRACE 
OSCILLATOR SIGNAL BACK 
THROUGH A139. 


OK NO 


RECONNECT SIGNAL AND 
TRACE THROUGH A3. 


MEASURE SIGNAL AT XA22(21). 
SHOULD BE 10 MHz AT 800 mV p-p 


OK 


MEASURE SIGNAL AT A22U3(2). 
SHOULD BE 10 MHz AT 600 mV p-p 


YES | NO YES | NO 
MEASURE LOGIC LEVEL AT A22U8(12). REPLACE CABLE MEASURE SIGNAL AT A22U3(14). REPLACE 
SHOULD BE EECL LOW (-0.6V). FROM A3 TO A22 SHOULD BE 10 MHz AT 600 mV p-p A22U9 
NO | OK NO | YES 
MEASURE LOGIC LEVEL AT REPLACE MEASURE LOGIC LEVEL AT A22U3(1). TRACE THROUGH GATING 
XA22(E). SHOULD BE TTL A22U8 SHOULD BE EECL HIGH (OV) CIRCUITS A22U6, ETC. 
LOW (0-0.4V). | 
NO 
YES | NO “=* 
CHECK LOGIC LEVEL AT XA22(J). REPLACE U3 
FIX Q2-08 SHOULD BE TTL H (2.4-5v) 
NO | YES 
MEASURE FOR TTL LOGIC LEVELS FIX 3-09 
SHOWN BELOW. CIRCUITRY 


RANGE XA19A(13) | XA19A(14) | XA19A(10) 


10 Hz TO 250 MHz 
CHK 
250 MHz TO 18 GHz 
10 Hz TO 18 GHz 


FIX RANGE TRACE THROUGH A19 
SWITCH S4 


5340-C-3 


Model 5340A 
Maintenance and Service 


DISCONNECT GENERATOR FROM INPUT. USING BNC CABLE, 
CONNECT REAR PANEL TIME BASE (OSC) OUTPUT TO 502 
INPUT. DOES COUNTER NOW DISPLAY 10 MHz? 


YES NO 


Cen. Mero. 


VERIFY GENERATOR IS OUTPUTTING AT LEAST 0 dBm. SEE IF CHECK A17P1(13) FOR 
MALFUNCTION IS FREQUENCY DEPENDENT. USE TROUBLE- TTL HIGH (2.4 TO 5V) 
SHOOTING TREE BELOW TO TRACE SIGNAL USING OSCILLOSCOPE 

OR SPECTRUM ANALYZER CAPABLE OF MEASURING FREQUENCY CORRECT 

OF INTEREST. 


NOT CORRECT 


DISCONNECT BNC TO TYPE N ADAPTER AT 
502 INPUT. VERIFY THAT 10 MHz OSC 
SIGNAL IS PRESENT WITH >6.0V p-p 
AMPLITUDE. 


BAD | OK 


Ae Wace meee sae: 


REPLACE CABLE OR FIX PULL OFF CABLE CONNECTED TO A17J2. MEASURE OUTPUT 
OSC OUTPUT CIRCUITRY OF A17 WITH SCOPE. UNTERMINATED SIGNAL SHOULD BE 
ABOUT 10 mV p-p 


MEASURE SIGNAL AT A22U3(2) 
WITH SCOPE. SHOULD BE 10 MHz 
AT ABOUT 700 mV p-p 


GOOD BAD OK | INSUFFICIENT 
REPLACE MEASURE SIGNAL AT A22U8(7). 
U3A SHOULD BE 10 MHz AT ABOUT 
450 mV p-p 
GOOD NO GOOD 


INSTALL A17A1 ON EXTENDER 
BOARD WITH CABLES CONNECTED 
AND MEASURE FOR SIGNAL AT 


BAD | GooD THE BOARD 
, ae GooD | BAD 
CHECK FOR TTL HIGH REPLACE J 
(2.4 TO SVIVAT XA22(E) eee REPLACE DISCONNECT CABLE FROM A17J1. MEASURE SIGNAL AT CABLE 
BAD OR CABLE WITH SCOPE. SHOULD BE ABOUT 1.3V p-p UNTERMINATED 


INCORRECT LEVEL OK 


CHECK FOR EECL HIGH 
(OV) AT A22U8(12) 


NO GOOD GOOD 


CHECK FOR TTL HIGH FIX Q2, Q8 


(2.4 TO 5V) AT XA19A(14) CIRCUIT MEASURE US5A(8) 


REMOVE CABLE AT PAD FILTER (A2J4) AND MEASURE 
OUTPUT OF PAD FILTER WITH SCOPE. SHOULD BE 
BAD GOOD ABOUT 1.3V p-p. 


J | NO GOOD | GOOD 
CHECK GREEN WIRE OR TRACE CIRCUITS 
RANGE SWITCH S4 THRU A19 
REMOVE RIGID COAX. RECONNECT RIGID COAX TO CP1. REPLACE 
LEAVE OTHER END UNTERMINATED IN MID AIR. CABLE 


MEASURE SIGNAL AT OPEN END OF RIGID COAX 
WITH SCOPE. SHOULD BE 10 MHz AT 200 mV p-p. 


GOOD NO GOOD 


DISCONNECT RIGID COAX FROM POWER DIVIDER CP1 
AND SAMPLER A2A1. MEASURE OUTPUT OF CP1 WITH 
SCOPE. SHOULD BE 10 MHz AT 200 mV p-p. 


REMOVE A2 PREAMP ASSEMBLY. DISCONNECT AND REMOVE 
PAD FILTER ASSEMBLY BY REMOVING 2 SCREWS ONLY. 
REINSTALL A2 PREAMP ASSEMBLY. MEASURE OUTPUT OF 


SAMPLER WITH SCOPE. SHOULD BE 200 mV p-p. 
NO GOOD | GOOD 
NO GOOD GOOD 
REMOVE CP1. MEASURE SIGNAL AT REPLACE 
RIGID COAX THAT FEEDS CP1. RIGID COAX 
REPLACE REPLACE 
SAMPLER PAD FILTER SHOULD BE 10 MHz AT 6.0V p-p. 
BAD | GOOD 
REPLACE RIGID COAX REPLACE POWER 
FROM TYPE N TO CP1 DIVIDER so4oc- 


Figure 5-5. Troubleshooting Charts 
(Sheet 2 of 3) 
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| Figure 5-5 
TROUBLESHOOTING CHARTS 
(Sheet 3 of 3) 


(See Page 5-25) 


DC VOLTAGE 


CHECK I.L. LOCK (INPUT LOOP) 
FOR TTL HIGH (2.4 TO 5V) 


CHANGE INPUT TO 280 MHz-20 dBm 


CHECK QUAD DETECTOR LEVEL FOR 
-450mV. |F GOOD, CHECK COMPARATOR 
ON A5 


CHECK XA11(4) FOR 
150 MHz AT 250 mV 


BAD 


FIX A10 


GooD } 


: 


BAD 


BAD OK 


a Sic 


CHECK XA11(1) WITH OSCILLOSCOPE 
FOR 20 kHz SIGNAL AT ABOUT 1.0V p-p 


CANNOT LOCK ON SIGNAL 


INSUFFICIENT AMPLITUDE 


MEASURE SIGNAL AT XA11(6) WITH 
OSCILLOSCOPE. SHOULD BE 150 MHz 
AT 250 mV 


BAD 


USE OSCILLOSCOPE TO CHECK FEED FORWARD 
(FF) AVAILABLE AT XA7(10) 


| 


VARYING 


GOOD 


SHORT OUT XA21(6) TO XA21 


SIGNAL 


| 


(7) 


AND TO GROUND AND AGAIN 


CHECK FF SIGNAL 


DC VOLTAGE | 


CHECK T.L. LOCK 


! 


OK 


CHECK HARMONIC FREQUENCY. 
SHOULD BE 40 kHz ABOUT 4V p-p. 


USE OSCILLOSCOPE TO CHECK T.L. 


CONTROL AVAILABLE AT XA8(15) 


CHECK A12 OR MOTHER 
BOARD LINE 


GOOD 


CHECK A111 


IF THEY ARE EQUAL AT SOME POINT BUT DIFFER BY 
MORE THAN 2 MHz AT ANY POINT IN THE 115-185 MHz 
RANGE, FIX THE VCO’S SO THEY ARE MORE LINEAR. 


IF THE TWO FREQUENCIES AGREE WITHIN 2 MHz THROUGHOUT 
THE 115 TO 185 MHz BAND, CHECK THE BAND PASS FILTER 


REMOVE A7. SHORT T.L. CONTROL (AVAILABLE AT XA9(15) 
TO GROUND. CONNECT VARIABLE POWER SUPPLY TO 
XA7(10) AND VARY VOLTAGE BETWEEN +3 AND +12 VOLTS. 
MONITOR FREQUENCY AT XA12(3) AND XA10(3). BOTH 
SHOULD BE VARIABLE FROM 115 TO 185 MHz AND THEY 
SHOULD “TRACK” EACH OTHER CLOSELY. 


| 


CONSTANT VOLTAGE BAD 


SHOULD BE 20 MHz + 40 kHz at 300 mV p-p. 


CHECK 20 kHz AT XA8(15) — u 


XA8(8) FOR TTL HIGH (2.4 TO 5V) 

XA8(6) FOR 0 VOLTS 

A8Q1 COLLECTOR FOR TTL LOW (0 TO 0.4V) 
A9U1 CIRCUITRY 


OK 


MEASURE XA14(10) OUTPUT WITH OSCILLOSCOPE. 


REFER TO N CHECKER 
TROUBLESHOOTING 


BAD 


REVERSE A10 AND A12 AND 
REMEASURE XA14(10) 


CHECK AGAINST WAVEFORM 
SHOWN IN WAVEFORM IN FIG! 8-6 


BAD 


Model 5340A 
Maintenance and Service 


ADJUST 5340A PER FIG 5-2 ADJUSTMENT 5 


FIX A7, AS OR A6 


NO 


CHECK XA13(10) WITH OSCILLOSCOPE. 
SHOULD BE BURSTS. 


BAD 


No | 
Orne Du 


CHECK XA12(3) WITH OSCILLOSCOPE 
FOR 150 MHz AT 1.4V p-p 


YES 


FIX A13 


GOOD 


CHECK XA12(8) WITH OSCILLOSCOPE. 


VARYING SIGNAL 


INCREASE INPUT LEVEL TO OdBm. USE OSCILLOSCOPE 
TO CHECK SIGNAL AT XA13(1). SHOULD BE BEAT 
FREQUENCY (BURSTS) 

| YES 


CHECK XA4(15) WITH 
OSCILLOSCOPE FOR 
20 MHz AT 2Vp-p 


GOOD | BAD 


CHECK XA15(4) 
FOR 4V p-p 
10 MHz TTL SIGNAL 


CONNECT XA19P1B PINS N AND P TO 
CHASSIS. (THIS SIMULATES PROGRAM 
STEP #6). MEASURE FF SIGNAL WITH 


! SCOPE 
arate BAD | GOOD 


FIX CABLE FIX A15 
BETWEEN 

XA19A(E) 

AND XA15(4) 


STILL VARYING | DC VOLTAGE 


REMOVE A4. CONNECT -450 mV TO XA5(8). AG? 


CHECK XA5(14) FOR TTL LOW. CHECK 


XA5(10) FOR TTL HIGH. 


EITHER INCORRECT | BOTH CORRECT 


(BPF) ADJUSTMENT BY PULLING OUT A11 AND INSERTING 15 
TO 25 kHz AT 1V p-p AT XA8(13) WITH SIGNAL GENERATOR. 
CHECK FOR TTL HIGH (2.4 TO 5V) AT XA8(8) FOR THE RANGE 


15-25 kHz + 1 kHz. XA8(8) SHOULD BE TTL LOW (0 TO 0.4V) 


FOR ALL OTHER FREQUENCIES. 


PASSES TEST | 


ADJUST A9R4 MAXIMUM CLOCKWISE. USE OSCILLOSCOPE TO 

AGAIN CHECK T.L. CONTROL SIGNAL (AVAILABLE AT XA9(15)). 

THIS SHOULD NOW BE A CONSTANT VOLTAGE. ADJUST A9R4 
PROPERLY. DISCONNECT POWER SUPPLY AND REINSTALL A7 AND A111. 


SHOULD SWEEP FROM 2.5 TO 14V 
BAD GOOD | 
a ae ae BAD GOOD 
REMOVE PREAMP ASSEMBLY A2. REMOVE COVER FIX FIRST J | 
IF THE TWO FREQUENCIES ARE NOT EQUAL AT ANY PLATE AT SAMPLER OUTPUT A2A3. REINSTALL A2 A110 REMOVE A7. APPLY +9V + 1V dc to XA12(8) FIX A12 
POINT AND IF THEY DIFFER BY MORE THAN 10 MHz AND INCREASE INPUT SIGNAL LEVEL TO 0 dBm. AND CHECK XA12(3) WITH SPECTRUM 
AT ANY POINT IN THE 115 TO 185 MHz RANGE USE OSCILLOSCOPE TO CHECK OUTPUT OF A2A3 ANALYZER OR OSCILLOSCOPE CAPABLE 
ADJUST AQR1 SO THEY TRACK EACH OTHER BETTER (SMALL WIRE THAT GOES INTO CASTING). SHOULD OF MEASURING 150 MHz AT 1.4 V p-p. 
; BE 20 MHz AT ABOUT 5 mV p-p. 
BAD OK 
GOOD | BAD 
FIX A12 REINSTALL A7. DISCONNECT POWER SUPPLY. 
FIX A2A4 REMOVE CABLE FROM A144 TO A16J4 AND 
BOARD MEASURE OUTPUT OF A1A4 WITH OSCILLOSCOPE. 
SHOULD BE 20 MHz AT 0.5 V p-p. 


BAD GOOD 
CHECK XA14(7) WITH OSCILLOSCOPE 
POR EXS CYS biz CN bee REMOVE 502 TERMINATION ON A1A4. REPLACE 
FAILS BAD { GOOD MEASURE A1A4 OUTPUT WITH HP411. CABLE 
ee aa eer. Pas | THRU 502 LOAD. SHOULD READ -6 dBm. 
FIX A8 CHECK XA19(1) FOR SHORT OUT XA21(6) TO XA21(7) GOOD | BAD 
ADJUST LEVEL 20 MHz AT 1.0V p-p. TO GROUND. DOES 5340A 
POT A8R13 DISPLAY READING? J i 
GOOD BAD REMOVE A1 PREAMP ASSEMBLY. REMOVE SMALL REMOVE RIGID COAX FROM 
NO YES COVER ON A1A3 AND USE 550 MHz OSCILLOSCOPE CP1 TO A1A1. MEASURE 
TO MEASURE OUTPUT OF A1A3 (SMALL WIRE THAT = OUTPUT OF CP1 WITH HP411. 
FIX A14 CHECK A15 FOR GOES INTO CASTING). SHOULD SEE 20 MHz. SHOULD READ -6 dBm. 
LOSS OF SIGNAL = CHECK FOR TTL HIGH (2.4TO5V) = _ REFER TO NCHECKER | | 
AT XA22(E). CHECK FOR TTLLOW = TROUBLESHOOTING 
(0 TO 0.4V) AT XA22(J). BAL elon SOB Ba 
BAD GOOD 
DISCONNECT ALL INPUT AND OUTPUT LEADS FROM A2 AND FIX A1A4 REPLACE REPLACE 
REMOVE A2 FROM CHASSIS. REMOVE SAMPLER OUTPUT BOARD COAX cP1 
TRACE THOSE TWO LINES REPLACE A2A3. REMOVE THE SAMPLER. USING AN HP412 VTVMON THE 


BACK THROUGH A19AND TO A22U3 
DEFECTIVE RANGE SWITCH 


1K SCALE, MEASURE THE RESISTANCE FROM ONE SAMPLER 
OUTPUT PIN TO THE SAMPLER INPUT CONNECTOR CENTER 
CONDUCTOR. SHOULD BE 3K TO 4K OHMS IN THE FORWARD 
DIRECTION AND ABOUT 100K IN THE REVERSE DIRECTION. 
REPEAT FOR THE OTHER SAMPLER OUTPUT PIN (FORWARD AND 
REVERSE DIRECTIONS WILL BE REVERSED). 

ALSO MEASURE THE RESISTANCE FROM THE SAMPLER INPUT 
CONNECTOR CENTER CONDUCTOR TO THE SAMPLER CASE. 
SHOULD BE ABOUT 50 OHMS. 


BAD GOOD 
REPLACE REPLACE 
SAMPLER DRIVER 


FIX AS CHANGE VOLTAGE TO +200 mV. CHECK XA5(14) 
AND XA5(10) FOR TTL HIGH AND LOW, RESPECTIVELY. 


BOTH CORRECT { EITHER INCORRECT 


KEEP VOLTAGE ON XA85(8) AT 0 VOLTS. REMOVE A6. CONNECT FIX A5 
POWER SUPPLY TO XA7(6) AND VARY VOLTAGE BETWEEN 

-100 mV and +100 mV. MONITOR XA?(10) WITH OSCILLOSCOPE: 

SHOULD SEE NO CHANGE AS VOLTAGE IS VARIED. CHANGE 

VOLTAGE ON XAS5(8) TO -450 mV. AND AGAIN VARY VOLTAGE ON 


XA7(6). OSCILLOSCOPE SHOULD NOW SHOW A 3 TO 14 VOLT CHANGE. 


BAD | OK 


REINSTALL A6. CONNECT POWER SUPPLY TO XA6(5) 
AND VARY VOLTAGE FROM -100 mV TO +100 mV. 
OSCILLOSCOPE STILL CONNECTED TO XA7(10) SHOULD 
AGAIN SHOW 3-14V CHANGE. CHANGE VOLTAGE AT 
XA5(8) TO +200 mV. VARYING VOLTAGE AT XA6(6) 
SHOULD NOT CAUSE ANY CHANGE ON OSCILLOSCOPE. 


OK | BAD 


RT Leen, 


REINSTALL A4. REMOVE A113. INJECT 20 MHz FIX A6 

(410 kHz) AT 1V p-p AT XA4(12). CHECK XA4(8) PROGRAM 
AND XA4(6) WITH OSCILLOSCOPE. SHOULD ATTENUATOR 
SEE DIFFERENCE FREQUENCY BETWEEN SIG 

GENERATOR AND 20 MHz AT ABOUT 1.0 V p-p 

AMPLITUDE. IF EITHER OUTPUT IS NOT 

WORKING, FIX A4. 


5430-0-34 


Figure 5-5. Troubleshooting Charts 
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Model 5340A 
Replaceable Parts 


SECTION VI 


REPLACEABLE PARTS 


6-1. INTRODUCTION 


6-2. This section contains information for ordering replaceable parts. Table 6-1 lists replaceable 
parts for the standard instrument without options. Tables 6-3 through 6-5 list replaceable parts 
for Options 001, 002, and 003, respectively. Table 6-2 and Figure 6-1 cover the mechanical parts.. 
Table 6-6 contains a list of manufacturers and their codes. 


6-3. Parts are listed in alpha-numerical order of their reference designator starting with Al and 
ending with chassis and miscellaneous parts. The replaceable parts tables include the following 
information. 


a. Reference designator (when applicable). 
b. HP part number. 


c. Total quantity (Qty) used in the instrument. The quantity appears in the Qty column 
the first time that the part is listed. Table 6-1 gives Qty for the standard instrument only. To 
tabulate a parts list for an instrument with options, add and delete the parts as directed in the 
Option tables. 


d. Description of the part (see abbreviations below). 


REFERENCE DESIGNATIONS 


= assembly = miscellaneous elec- P = electrical connector = integrated circuit; 
= attenuator; isolator; trical part (movable portion); microcircuit 
termination = fuse plug = electron tube 
= fan; motor = filter = transistor; SCR; = voltage regulator; 
battery hardware triode thyristor breakdown diode 
capacitor circulator = resistor = cable; transmission 
= coupler - = electrical connector = thermistor path; wire 
= diode; diode (stationary portion); = switch = socket 
thyristor; varactor jack transformer = crystal unit—piezo- 
= directional coupler = relay terminal board electric 
= delay line = coil; inductor : = thermocouple = tuned cavity; tuned 
= annunciator; signal- = meter = test point circuit 
ing device (audible = miscellaneous 
or visual); Jamp; mechanical part 
LED 


ABBREVIATIONS 


channel : = direct current 
centimeter = degree (temperature 
cabinet mount only interval or 

coaxial difference) 
coefficient ie = degree (plane angle) 
common } = degree Celsius 
composition (centigrade) 
complete = degree Fahrenheit 
connector = degree Kelvin 
cadmium plate = deposited carbon 


A 
ac 


ACCESS 


ampere avg = average CHAN 
alternating current AWG = American wire - em 
accessory gauge CMO 
adjustment BAL = balance COAX 
analog-to-digital BCD = binary coded COEF 
audio frequency decimal COM 
automatic fre- BD = board COMP 
quency control BE CU = beryllium copper COMPI. 
= automatic gain = beat frequency CONN 

control oscillator Ce 
= aluminum = binder head CRT cathode-ray tube = detector 
= automatic level = breakdown CTL complementary = diameter 

control = bandpass transistor logic = diameter (used in 
= amplitude modula- = bandpass filter CW = continuous wave parts list) 

tion = brass cw clockwise 
= amplifier = backward-wave cm centimeter = differential amplifier 
= automatic phase oscillator digital-to-analog = division 

control = calibrate dB = decibel = double-pole, double- 
= assembly counterclockwise = decibel referred to throw 
= auxiliary ; ceramic 1 mW = drive 
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SECTION VI 


REPLACEABLE PARTS 


6-1. INTRODUCTION 


6-2. This section contains information for ordering replaceable parts. Table 6-1 lists replaceable 
parts for the standard instrument without options. Tables 6-3 through 6-5 list replaceable parts 
for Options 001, 002, and 003, respectively. Table 6-2 and Figure 6-1 cover the mechanical parts. 
Table 6-6 contains a list of manufacturers and their codes. 


6-3. Parts are listed in alpha-numerical order of their reference designator starting with Al and 
ending with chassis and miscellaneous parts. The replaceable parts tables include the following 
information. 


a. Reference designator (when applicable). 
b. HP part number. 


c. Total quantity (Qty) used in the instrument. The quantity appears in the Qty column 
the first time that the part is listed. Table 6-1 gives Qty for the standard instrument only. To 
| tabulate a parts list for an instrument with options, add and delete the parts as directed in the 
Option tables. 


d. Description of the part (see abbreviations below). 


REFERENCE DESIGNATIONS 


= assembly = miscellaneous elec- P = electrical connector = integrated circuit; 
= attenuator; isolator; trical part (movable portion); microcircuit 
termination = fuse plug = electron tube 
= fan; motor = filter Q = transistor; SCR; = voltage regulator; 
| = battery = hardware triode thyristor breakdown diode 
= capacitor = circulator = resistor = cable; transmission 
= coupler _ = electrical connector = thermistor path; wire 
= diode; diode (stationary portion); = switch = socket 
thyristor; varactor jack = transformer = crystal unit—piezo- 
= directional coupler = relay terminal board electric 
= delay line = coil; inductor thermocouple = tuned cavity; tuned 
| = annunciator; signal- = meter = test point circuit 
ing device (audible = miscellaneous 
or visual); lamp; mechanical part 
LED 


ABBREVIATIONS 


A = ampere avg = average CHAN = channel = direct current 
ac = alternating current AWG = American wire _ cm = centimeter = degree (temperature 
ACCESS = accessory gauge CMO = cabinet mount only interval or 
= adjustment BAL = balance COAX = coaxial difference) 
= analog-to-digital BCD = binary coded COEF = coefficient A = degree (plane angle) 
= audio frequency decimal COM = common ; = degree Celsius 
= automatic fre- BD = board COMP composition (centigrade) 
quency control BE CU = beryllium copper COMPI. complete =) = degree Fahrenheit 
= automatic gain BFO = beat frequency CONN connector °K = degree Kelvin 
control oscillator CP cadmium plate DEPC = deposited carbon 
= aluminum = binder head CRT cathode-ray tube DET = detector 
= automatic level = breakdown CTL complementary diam = diameter 
control = bandpass transistor logic DIA = diameter (used in 
= amplitude modula- = bandpass filter e = continuous wave parts list) 
tion = brass = clockwise DIFF 
= amplifier = backward-wave = centimeter AMPI, = differential amplifier 
= automatic phase oscillator = digital-to-analog div = division 
control } = calibrate = decibel DPDT = double-pole, double- 
= assembly = counterclockwise = decibel referred to throw 
= auxiliary a = ceramic 1 mW DR = drive 
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ABBREVIATIONS 


DSB 
DTI. 
DVM 
ECI, 
EMF 
EDP 


ELECT 
ENCAP 


MEG 
MET FLM 


MET OX 
MF 


6-2 


= double sideband 


= diode transistor logic 


digital voltmeter 

emitter coupled logic 

electromotive force 

electronic data 

processing 

electrolytic 

= encapsulated 

= external 

= farad 

= field-effect tran- 
sistor 

= flip-flop 

= flat head 

= fillister head 

= frequency modula- 
tion 

= front panel 

= frequency 

= fixed 

= gram 

= germanium 

= gigahertz 

= glass 

= ground(ed) 

= henry 

= hour 

= heterodyne 

= hexagonal 

= head 

= hardware 

= high frequency 

= mercury 

= high 

= Hewlett-Packard 

= high pass filter 

= hour (used in parts 
list) 

= high voltage 

= Hertz 

= integrated circuit 

= inside diameter 

= intermediate fre- 
quency 

= impregnated 

= inch 

= incandescent 

= include(s) 

= input 

= insulation 

= internal 

= kilogram 

= kilohertz 

= kilohm 

= kilovolt 

= pound 

= inductance- 
capacitance 

= light-emitting diode 

= low frequency 

= long 

= left hand 

= limit 

= linear taper (used in 
parts list) 

= linear 


ea 


= lock washer 

= low; local oscillator 

= logarithmic taper 
(used in parts list) 

= logarithm(ic) 

= low pass filter 

= low voltage 

= meter (distance) 

= milliampere 

= maximum 

= megohm 

= meg (108) (used in 
parts list) 

= metal film 

= metal oxide 

= medium frequency; 
microfarad (used in 
parts list) 


= manufacturer 

= milligram 

= megahertz 

= millihenry 

= mho 

= minimum 

= minute (time) 

= minute (plane angle) 

= miniature 

= millimeter 

= modulator 

= momentary 

= metal-oxide semi- 
conductor 

= millisecond 

= mounting 

= meter (indicating 
device) 

= millivolt 

= millivolt, ac 

= millivolt, de 

= millivolt, peak 

= millivolt, peak-to- 
peak 

= millivolt, rms 

= milliwatt 

= multiplex 

= mylar 

= microampere 

= microfarad 

= microhenry 

= micromho 

= microsecond 

= microvolt 

= microvolt, ac 

= microvolt, de 

= microvolt, peak 

= microvolt, peak-to- 
peak 

= microvolt, rms 

= microwatt 

= nanoampere 

= no connection 

= normally closed 

= neon 

= negative 

= nanofarad 

= nickel plate 

= normally open 

= nominal 

= normal 

= negative-positive- 
negative 

= negative-positive 
zero (zero tempera- 
ture coefficient) 

= not recommended 
for field replacement 

= not separately 
replaceable 
nanosecond 
nanowatt 
order by description 
outside diameter 

= oval head 
operational amplifier 
option 

= oscillator 

= oxide 

= ounce 

= ohm 

= peak (used in parts 
list) 

= pulse-amplitude 
modulation 

= printed circuit 

= pulse-code modula- 
tion; pulse-count 
modulation 
pulse-duration 
modulation 

= picofarad 

= phosphor bronze 

= Phillips 

= positive-instrinsic- 
negative 


= peak inverse voltage 
= peak 
= phase lock 
= phase lock oscillator 
= phase modulation 
= positive-negative- 
positive 
= part of 
= polystyrene 
= porcelain 
= positive; position(s) 
(used in parts list) 
= position 
= potentiometer 
= peak-to-peak 
= peak-to-peak (used 
in parts list) 
= pulse-position 
modulation 
PREAMPL, = preamplifier 
PRF = pulse-repetition 
frequency 
PRR = pulse repetition rate 
= picosecond 
= point 
= pulse-time modula- 
tion 
= pulse-width 
modulation 
PWV = peak working voltage 
RC = resistance 
capacitance 
RECT = rectifier 
REF = reference 
REG = regulated 
REPI, = replaceable 
RF = radio frequency 
RFI = radio frequency 
interference 
= round head; right 
hand 
= resistance- 
inductance- 
capacitance 
= rack mount only 
= root-mean-square 
= round 
= read-only memory 
= rack and panel 
= reverse working 
voltage 
= scattering parameter 
= second (time) 
res = second (plane angle) 
S-B = slow-blow (fuse) 
(used in parts list) 
SCR = silicon controlled 
rectifier; screw 
SE = selenium 
SECT = sections 
SEMICON = semiconductor 
SHF = superhigh fre- 
quency 
SI = silicon 
SIL = silver 
SL = slide 
SNR = signal-to-noise ratio 
SPDT = single-pole, double- 
throw 
= spring 
= split ring 
= single-pole, single- 
throw 
= single sideband 
= stainless steel 
= steel 
= square 
= standing-wave ratio 
= synchronize 
= timed (slow-blow 
fuse) 
= tantalum 
= temperature 
compensating 
= time delay 
= terminal 


= thin-film transistor 
= toggle 
= thread 
= through 
= titanium 
= tolerance 
= trimmer 
= transistor 
= transistor-transistor 
logic 
= television 
= television interference 
= traveling wave tube 
= micro (1076) (used 
in parts list) 
= microfarad (used in 
parts list) 
UHF = ultrahigh frequency 
UNREG = unregulated 
Vv = volt 
VA = voltampere 
Vac volts, ac 
VAR variable 
VCO . .= voltage-controlled 
oscillator 
Vdc volts, de 
VDCW volts, de, working 
(used in parts list) 
V(F) = volts, filtered 
VFO = variable-frequency 
oscillator 
VHF = very-high frequency 
Vpk = volts, peak 
Vp-p = volts, peak-to-peak 
Vrms = volts, rms 
VSWR = voltage standing 
wave ratio 
VTO = voltage-tuned 
oscillator 
VTVM = vacuum-tube 
voltmeter 
V(X) = volts, switched 
Ww = watt 
W/ = with 
WIV = working inverse 
voltage 
WW = wirewound 
W/O = without 
YIG = yttrium-iron-garnet 
Zo = characteristic 
impedance 


NOTE 
All abbreviations in the parts 
list will be in upper case. 


MULTIPLIERS 


Abbreviation Multiple 
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e. Typical manufacturer of the part in a five-digit code; see list of manufacturers in 
Table 6-6. 


f. Manufacturer’s part number. 


6-4. ORDERING INFORMATION 


6-5. To obtain replacement parts, address order of inquiry to your local Hewlett-Packard Sales 
and Service Office (see lists at rear of this manual for addresses). Identify parts by their Hewlett- 
Packard part number. . 
6-6. To obtain a part that is not listed, include: 

a. Instrument model number. 

b. Instrument serial number. 


Description of the part: 


= 


Function and location of the part. 


6-7. HP PART NUMBER ORGANIZATION 


6-8. Following is a general description of the HP part number system. 


6-9. Component Parts and Materials 


6-10. Generally, the prefix of HP part numbers identifies the type of device. Eight digit part 
numbers are used, where the four digit prefix identifies the type of component, part, or material 
and the four digit suffix indicates the specific type. Following is a list of some of the more 
commonly used prefixes for component parts. The list includes HP manufactured parts and 
purchased parts. 


Prefix Component/Part/Material 
0121- Capacitors, Variable (mechanical) 
0122- Capacitors, Voltage Variable (semiconductor) 
0140- Capacitors, Fixed 
0150- Capacitors, Fixed Non-Electrolytic 
0160- Capacitors, Fixed 
0180- Capacitors, Fixed Electrolytic 
0330- Insulating Materials 
0340- Insulators, Formed 
0370- Knobs, Control 
0380- Spacers and Standoffs 
0410- Crystals 
0470- Adhesives 
0490- Relays 
0510- Fasteners 
0674- thru 0778- Resistors, Fixed (non wire wound) 
0811- thru 0831- Resistors (wire wound) 
1200- Sockets for components 
1205- Heat Sinks 
1250- Connectors (RF and related parts) 
1251- Connectors (non RF and related parts) 
1410- Bearings and Bushings 
1420- Batteries 
1820- Monolithic Digital Integrated Circuits 
1826- Monolithic Linear Integrated Circuits 
1850- Transistors, Germanium PNP 
1851- Transistors, Germanium NPN 
1853- Transistors, Silicon PNP 
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Prefix Component/Part/Material 

1854- Transistors, Silicon NPN 

1855- Field-Effect-Transistors 
1900- thru 1912- Diodes 
1920- thru 1952- Vacuum Tubes 

1990- Seminconductor Photosensitive and Light-Emitting Diodes 
3100- thru 3106- Switches 

8120- Cables 

9100- Transformers, Coils, Chokes, Inductors, and Filters 


For example, 1854-0037, 1854-0221, and 1851-0192 are all NPN transistors. The first two are 
silicon and the last is germanium. as 


6-12. General Usage Parts 


6-13. The following list gives the prefixes for HP manufactured parts used in several instruments, 
e.g., side frames, feet, top and bottom covers, etc. These are eight-digit part numbers with the 
four digit prefix identifying the type of parts as shown below: 


Type of Part Prefix 
Sheet Metal 5000- to 5019- 
Machined 5020- to 5039- 
Molded 5040- to 5059- 
Assemblies 5060- to 5079- 
Components 5080- to 5099- 


For example, power splitter 5088-7003 is a component and pc board support 5040-0170 is a molded 
part. : 


6-14. Specific Instrument Parts 


6-15. These are HP manufactured parts for use in individual instruments or series of instruments. - 4 : 
For these parts, the prefix indicates the instrument and the suffix indicates the type of part. For — 
example, 05340-60001 is an assembly used in the 5340A. Following is a list of suffixes commonly — 
used. “1 


Type of Part P/N Suffix 
Sheet Metal -00000 to -00499 
Machined -~20000 to -20499 
Molded -40000 to -40499 
Assembly -60000 to -60499 
Component -80000 to -80299 
Documentation -90000 to -90249 
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Reference 
Designation 


AlC1L 
A1c2 


AIRL 


ALAL* 
ALA 2* 


ALA3* 


A1A3C1 
A1LA3C2 


ALA3LL 
ALA3R1 


A1lA4 


Alp4C1 
A1A4C2 
ALA4&T3 
A1A4C4 
ALA4C5 


AlA4C6 
ALA4CT 
A1A4C8 
A1A4C9 
AlA4C LO 


A1A4C11 
A1A4C12 
ALA4C13 
A1A4C14 
ALA4C15 


AlA4C16 
A1A4C17 
AlA4C18 
A1A4C19 
&144C20 


ALA4C21 
A1A4C 22 
A1AN4C23 
ALA4C24 


ALA4L1 
ALA4L2 
ALA4L3 
ALL4L4 
ALA4L5 


ALA&L6 
ALA4L7. 
ALA4L8 
ALA4L9 


ALlA4QL 
A1A4Q2 


ALAS 1 
ALA4R2 
ALAGR3 
ALA4R4 
A1A4R5 


ALA4R6 
ALAGRT 
ALA4R8 
ALA4R9 
ALA4R10 


AlA4R11 
ALA4R12 
ALA4R13 
ALA4R14 
A1A4R15 
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Table 6-1. Replaceable Parts, 5340A Standard Instruments 


HP Part swe 


05340-6017 
05340 00009 
05340-00012 
05340 00017 
05340-00013 
GS34C-20°33 


0160 0204 
0160-0204 


1810 0118 


5688 7004 
5088-70 95 


05340-60042 


0160-3277 
0160 3277 


9106-2256 
0757-6963 


05340 60014 


6160-3277 
0160-3277 
0 160-2238 
0160-32 84 
0 160-3628 


G160-3277 
0160-3277 
0180-6197 
0160-2198 
0140-0224 


G 160-2150 
0140-0217 
0160-2150 
6180-0197 
0160-2198 


0160-3277 
0160-3277 
0160-3277 
0160-3277 
6160-3277 


0160-3277 
6160-3277 
0160-3277 
0160-2743 


9100-2247 
9100-2265 
9100-0368 
9100-0368 
9100-2265 


9160-0368 
9106-0368 
9100-0368 
9100-2247 


1854-0345 
1854-0345 


© 698-6242 
C698 5182 
0698-3374 
0698-5174 
0698-3380 


0698 6283 
0698-5178 
0698-5131 
0698-3374 
0698-8128 


0698 3330 
0698-3380 
0698-8128 
0698-8128 
0698-5426 


BCARL ASSEMBLY, PREAMPLIFIE® #1 
PLATE», SAMPLER 

SHIELD, SAMPLIR 

COVER, PREAMPLIFIER 

PLATE, SAMPLER 

HOUS ING 


CAPACITOR--FXD 5500PF200WVDC 
CAPACI TOR—FXC S52PF2. WVDC 


TERMINATION: COAX SMA 50 OHM 


THIN FILM SAMPLER ASSEMBLY 
*PART OF Aly NOT SEPARATELY FEPLACEARLE 


SAMPLER DRIVE ASSEMBLY 
*PART OF Aly NOT SEPA4RATELY REPLACEABLE 


SAMPLER OUTPUT BOARD ASSEMBLY 


(LOADED ON 05340 20042 BLANK BOARD) 
*PART OF Aly NOT SEPARATELY REPLACEABLE 


CAPACTITCR-FXD «°° 1UF +-20% SOWVOC CER 
CAPACITOR~FXO eOLlUF +-20% SOWVCC CFR 


COIL FXG MOLDED RF CHOKE -56UH 10% 
RESISTOR 43K 2% 2125W F TC=0+ 100 


PREAMPLIFIER BOARD ASSEMBLY (SERTES 1220 
(LOADED ON 05340-20014 BLANK BOARD) 


CAPACI TNP-FXD 
CAPACITOR FXD 
CAPACITOR FXD 
CAPACITOR~FXD 


eQLUF +~-20% SOWVDC CTR 
eOLUF + 20% SOWVDC CER 
1.5PF + .25PF SQOWVOC CER 
22PF +-1LO% LOOWVODC CER 


CAPACITOR 1OPF + 13% LOOWVDC CER 
CAPACITOR 
CAPACITOR 
CAPACITOR 
CAPACITOR 
CAPACITOR 


eULUF + 20% 5OWVOC CER 
eOVLUF + 202 SOwVOC CER 
2e2UF+ 10% 20V0C TA 
20PF + 58 300WVCC MICA 
26O0PF + 1% 300WVDC MICA 


CAPACITOR 
CAPACITOR 
CAPACITCR 
CAPACITOR 
CAPACITOR 


33PF + 5% 300WVOC MICA 
140PF + 2% 300WVDC MICA 
33PF + 5% 300WVDC MICA 
2e2UF+ 10% 20V0C TA 
29PF + 5% 200wVNC MICé 


CAPACITCR eQlUF + 20% SOWVOC CER 
CAPACITOR eOLUF + 20% 5OwVDC CER 
CAPACITOR eQ1LUF + 202% SOWVOC CFR 
CAPACITOR eO1UF + 20% S5OwVPC CER 
CAPACITOR: eOLUF + 20% SOWVODC CER 


CAPACITOR eOLUF + 20% SOWVOC CER 
CAPACITOR eQLUF + 20% SOWVDC CER 
CAPACITOR eOLUF + 20% 5OWVOC CER 
CAPACITOR 33PF + 10% 200WVOC CER 


COIL FXD MCLDED RF CHOKE -LUH 10% 
COIL FXD MCLDED RF CHOKE IGUH 1U% 
COIL FXD MOLDED RF CHOKE .«33UH 10% 
COIL FXD MOLOSO RF CHOKE .233UH 10% 
COIL FXO MOLDED CHOKE 1LOUH 10% 


COIL FXO MOLOED CHOKE 233UH 1LO¥ 
COIL: FXD MOLDED CHOKE 233UH 10% 
COIL FXO MOLDED CHOKE 233UH 10% 
COIL FXD MOLDED CHOKE «LUH 1LO% 


TRANSISTOR NPN 2N5179 SI TO 72 PD=200MW 
TRANSISTOR NPN 2N5179 SI TO=72 PD=200MW 


RESISTOR 122K 5% 2125W CC TC=.+882 
RESISTOR 3.9K 5% e125W CC TC=04+882 
RESISTOR 20 5% .125wW CC TC=0+588 
RESISTOR 200 5% .125wW CC TC=0+882 
RESISTCR 75 CHM 5% .125wW COMP 


RESISTOR 10 5% .125W CC TC=0+588 
RESISTOR 125K 5% 2125W CC TC=0+882 
RESISTOR 326K 5% 2125W CC TC=0+382 
RESISTOR 20 5% .125W CC TC=0+#583 
RESISTOR 220 5% .125W CC TC=0+882 


RESISTOR 75 OHM 5% e125W COMP 
RESISTOR 75 OHM 5% .125wW COMP 
RESISTOR 226 5% .125wW CC TC=0+362 
RESISTOR 220 5% .125W CC TC=0+882 
RESISTOR LOK LOZ .125W CC TC=0+882 


24460 
28480 
23480 
28430 
28485 
28480 


Oll2) 
EL. 


23450 


23480 


23480 


28480 


28480 
28480 


24226 
24546 


28480 


28480 
28480 
28480 
28480 
28480 


28430 
28480 
56289 
28480 
72136 


28480 
72136 
28480 
56289 
28480 


28460 
28480 
28480 
28480 
28480 


28480 
284°0 
28480 
28480 


24226 
24226 
24226 
24226 
24226 


24226 
24226 
24226 
24226 


04713 
04713 


01121 
o1121 
01121 
OLi21 
28480 


Oll2l 
o1l21 
Oil2l 
01121 
01121 


28460 
28480 
Oil2l1 
01121 
Oll21 


See introduction to this section for ordering information 


Mfr Part Number 


05340 60017 
05340-00009 
C534%= 9912 
05340 00017 
VS34°=)., 18 
65340 20033 


SMFB-A? 
SMF B=A2 


1810 0113 


5088 7004 


5088 7005 


05340-60042 


0160 3277 
0160-3277 


10/560 


C4 1/8 TO 4302 G 


05340 60014 


0160 3277 
0160 3277 
0160 2238 
0160-32 8% 
0160 3023 


0160 3277 
0160 3277 
1500225X702042 
0160 2193 


OML5F281LFO300WVIC 


0160 2150 


DM1L5F141G0300WVICR 


0160 2150 
150D225X902042 
0160 2192 


0160 3277 
0160 3277 
0160 3277 
0160 3277 
0160 3277 


0160 3277 
0160 3277 
0160 3277 
0160 2743 


10/100 
10/102 
10/330 
10/330 
10/102 


10/330 
10/330 
10/330 
10/100 


2N5179 
2N5179 


Be1225 
BBR3925 
BB2005 
BB2015 
0698- 33 80 


BB1OO05 
BB1L525 
BB 3625 
BB2005 
BB2215 


0698 3380 
0698 3330 
BB2215 
BB2215 
BB1031 
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Reference 
Designation 


ALASR1LE 
ALA4R17T 
A1A4R18 
ALA4R19 
A1A4R20 


ALA4R21 
ALA4R22 
ALA4R 23 
A1A4K24 
A1LA4R25 


ALA4R26 
ALAGR27 
ALA4R28 
ALA4R29 
A1LA4R 306 


A1A4R 31 
ALA4UL 


ALAS 


ALA5AL 


ALA5A1LC1 
ALA5A1C2 
ALASAIC3 
ALA5A1C4 


ALA5AILL 
ALA5SALL2 
ALA5ALL3 
ALASAIL4 


A2 


A2A3C1 
A2A3C2 


A2A3R1 


A2A4 


A2A4C1 
A2A4C2 
A2A4C3 
A2A4C4 
A2A4C5 


A2A4C6 
A2A4C7 
A2A4C8B 
A2A4C9 
A2A4C10 


A2A4C11L 
A2A4C12 
A2A4C13 
A2A4C14 
A2k4C15 
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Table 6-1. Replaceable Parts, 5340A Standard Instruments 


HP Part 


0698 7102 
0698-5193 
0698-8127 
0698-3374 
0698-5174 


0698 5174 
0698-5174 
0698-5174 
6698-5174 
0698-5426 


0698 71902 
0698-3374 
0698-5103 
0674-2405 
0698-5174 


0698 3378 
1858 0004 


05340-60077 
0534C-20074 
05340 00030 


05340-60075 


0180-1745 
0180 1745 
0160 3879 
0160-3879 


9100-1620 
9100-1620 
9100-2272 
9100-2272 


05340-60027 
05340 00012 
05340-00017 
05340 00018 
05340-20035 


0160 0204 
G16C-C204 
0160 0204 


5088-7006 


5088 7004 


5288-7005 


05340-60043 


6160-3277 
0160-3277 


0683-4745 


05340-6004U 


0121-0060 
0186-1743 
0140 0201 
0180-0197 
0160-2327 


0160-2262 
0160 2262 
0160-3277 
0160-3277 
0180-0197 


0160-3277 
0160-3277 
0160-3277 
0160-2241 
0180-0197 


Description 


RESISTOR 5.1K 5% .i25W CC TC=0+382 
RESISTOR 430 5% 2125wW CC TC=0+832 
RESISTOR 22 5% .125wW CC TC=0+582 
RESISTOR 20 5% 2125W CC TC=0+583 
RESISTGR 200 5% .125W CC TC=0+882 


RESISTOR 206 5% .125W CC TC=0+832 
PESISTOR 200 5% 2125W CC TC=0+862 
RESISTOR 260 5% e125wW CC TC=0+882 
RESISTOR 20G 58 .125W CC TC=0+882 
RESISTOR 10K 10% .125wW CC TC=0+882 


RESISTOR S.iK 5% .125w CC TC=0+882 
RESISTOR 20 5% .125W CC TC=0+583 
RESISTOR 430 5% .125wW CC TC=0+832 
RESISTOR 24 5% .125w CC TC=0+586 
RESISTOR 200 5% .125W CC TC=0+8E2 


RESISTOR 51 5% 2125w CC TC=0+583 
IC CA3049 AMPL 


FILTER ASSEMBLY ¥*1 
HOUSING, FILTER 
COVEF ys HCUSTIAG 


BOARD, FILTER *1 
SERTES 1344A 
(LOADED ON 05340-20075 BLANK BOARD) 


CAPACITOR-FXDs 1-5UFt-1.% 20VNC TA 
CAPACITOR-FXD3; Le5UF4~10% 20V0C Ts 
CAPACITOR—-FXD -OLUF +--20% LOOWVDC CER 
CAPACITOR FXD .O1UF + 20% 1LOJWVDC CER 


COIL FXO MCLDED RF CHOKE 15UH 10% 
COIL FXO MOLDED RF CHOKE 15UH 152% 
CCIL FXD MOLDFD RF CHOKE 47UH 102 
COIL FXO MOLDED RF CHOKE 47UH 10% 


PREAMPLIFIER ASSEMBLY» #2 
SHIELD, AMPLIFIER 

COVER, PREAMPLIFIER 
PLATE, SAMPLER 

HOUSING, PREAMPLIFIER #2 


CAPACITOR-FXD 5500PF200WVDC CLR 
CAPACITGR-FXD S530PF2 UWVDC CcR 
CAPACITOR®- FXE S5O0PF200WVOC CER 


FILTER?450 MHZ 


THIN FILM SAMPLER ASSEMBLY 
*PART OF A2s NOT SEPARATELY REPLACEABLE 


SAMPLER DRIVE ASSEMBLY 
*PART OF A2s NOT SEPARATELY REPLACEABL® 


SAMPLER GUTPUT BOARD ASSEMBLY 
(LOADED ON 05340- 20043 8LANK BOARD) 
*PART CF A2s NOT SEPARATELY REPLACEABLE 


CAPACITOR-FXD eo) LUF #—20% SGWVEC CER 
CAPACI TGR-FXOD eOLUF +-20% SOWVODC CEP 


RESISTOK 470K 5% .25W FC TC= 800/+9090 
(THIS CHANGE WAS MADE ON INSTRUMENTS 
WITH SERTAL NOs 1440402474 & UP). 


PREAMPLIFIER BOARD ASSEMBLY (SERIES 1532A) 
(LOADED ON 05340-20040 BLANK BOARD) 


CAPACITOR-V TRMR=CER 2/8PF 350V PC—MTG 
CAPACITOR-FXD; eLUFt-10% 35VDC TA=SCLID 
CAPACITOR-FXC 12PF +=52 SOOWVDC MICA 
CAPACITOR FXD$ 2¢2UF# 102% 20V0C TA 
CAPACITOR FXO 1000PF + 20% LOJWVDC CER 


CAPACITOR-FXD 16PF + 5% 500wWVOC CER 
CAPACITOR FXC L6PF + 5% 500wVOC CER 
CAPACITOR FXD .-OLUF + 20% SOwVOC CER 
CAPACITOR FXD eO1UF + 20% 5OWVOC CER 
CAPACITOR FXD; 2.2UF+ 10% 20VDC TA 


CAPACITOR FXD .01LUF 20% SOWVOC CER 
CAPACITOR FXO eQ1UF 20% 50WVDC CER 
CAPACITOR-FXD .O1UF 20% SOWVCC CER 
CAPACITOR FXD 262PF # .25PF 50 0wVOC CER 
CAPACITOR=FXD$ 2.2UF+-10% 20V0C TA 


See introduction to this section for ordering information 


PA5125 
BR4315 
BB2205 
BB2005 
882015 


PR2ZOLS 
BB2015 
BB2015 
BB2015 
BB1031 


BB5125 
BB2005 
BB4315 
BB2405 
BB2015 


BB5105 
CA3049 


0534 C-C Cah, 
05340 20074 
05340-00030 


C€5340-69 175 


15°D155X9902042 
150D155x¢020A2 
0160-3879 
0160 3879 


15 / E52 
15/152 
10/472 
10/472 


05340 £0027 
05340-00012 
05349-30017 
05340 00018 
C5340=22 735 


SMF 8-A2 
SMFB-A2 
SMFB A2 


$C 88-756 


5088 700% 


5088 7005 


£5349-6 9943 


GL60 3277 
0160-3277 


CB4745 


05346-69049 


304322 2/8PF NPO 
1500104 X9035A42 
OM1L5C120J0500wVICR 
1500225X302042 
0160 2327 


0160 2262 
0160 2262 
0160 3277 
0160 3277 
150D225X302042 


0160 3277 
0160 3277 
0160 3277 
0160 2241 
150D225xX9020A2 


Model 5340A 
Replaceable Parts 


Table 6-1. Replaceable Parts, 5340A Standard Instruments 


HP Part “per Mfr 


Reference 


Designation Mfr Part Number 


A2R4C1L6 0160-3277 CAPACITOR-FXD .O1UF #-20% Si wVCC CFR 28486 9163-3277 
A2A4C17 0169-3277 CAPACITOR- FXO .OLUF + 20% SOQWVCC CER 28480 0160 3277 
A244C18 0160-3277 CAPACITOR FXD .LUF + 20% SOWVDC CEP 28460 0160 3277 
A284C19 0160-3277 CAPACITCR FXO .OLUF + 20% 5SOWVOC CER 28420 0160-3277 
A2A4C 20 0140-0195 CAPACITOR FXD 130PF 300WVDC MICA 28480 0140-0195 


0160-2198 
0140-0193 


CAPACITOR FXD 20PF +5% 300WVDC MICA 
CAPACITOR FXD 82PF +5% 300WVDC MICA 


23480 
72136 


A2h4C21 
A2A4C 22 


0160-2198 
DM15E820J0300WV1CR 


9140-0143 


A2A4L1* COIL FXD MOLDED R© CHCKE 323UH 10% 24226 10/331 


A2N4L2 9100-2265 COIL FXD MOLDFD RF CHOKE 10UH 10% 24226 10/102 
A2A4L3 9140-0142 COIL FXD MOLDED RF CHOKE 262UH 16% 24226 10/221 
A2R4L4 9100-2265 COIL FXN MCLDED RF CHOKE LOUH 19% 24226 10/102 
A2K4L5 9100-2257 CUIL FXD MCLOEG RF CHOKE .82UH Luz 24226 10/820 


9106-2256 COIL FXO MOLDED CHOKE 


A2A41L6 e56UH 10% 26226 10/560 


A2K4L7 9100-2265 COIL FXD MOLDED RF CHOKE 1OUH 1G¥% 24226 10/102 
A2A4L83 9100-2256 COIL FXD MOLDED RF CHOKE .56UH 10% 13019 09-4426-3K 
A2A4L9 9140-0158 COIL FXD MOLDED RF CHOKE 3.3UH 10% 28480 9140-0158 
A2A4L10 9100-2256 COIL FXD MOLDED RF CHOKE .56UH 10% 13019 09-4426-3K 


1855-06 81 
1853-0015 


TRANSISTOR J FET 2N5245 N CHAN D MODE SI 
TRANSISTOR PNP ST PD=200MW FT=500MHZ 


A2A401 
A2A402 


01295 
28480 


2N5245 
1853-0015 


A2A4R1 C75 7-€3 84 RESISTOR 20 1% .125W F TC=0+-103 19701 MF4C1/8 TO 20R6 


A2A4K2 0757- 0920 RESISTCR 680 2% .125W F TC=0+-100 24546 C4-1/8-T0-681-6 
A2A483 0757-0921 RESISTOR 750 2% .125w F TC=0+ 100 24546 C4 1/8 TO 751 G 
A2ZA4R4 0757-6382 RESISTOR 16.2 1% 2125W F TC=0+ 100 19701 MF4C1/8 TO 16R2 F 
A2A4R5 0757-0917 RESTSTGR 510 2% .125w F TC=0+ 100 24546 C4 1/8 TO 511 G 


A2A4R6 O757 0917 RESISTOR 516 2% .125W F TC=0+ 100 24546 C4 1/8 TO 511-6 


A2A4RT 0757-0917 RESISTOR 516 2% .125W F TC=0+ 100 24546 C4 1/8 TO-511 G 
A2A4R8 0757-0948 RESISTOR 10K 2% .125W F TC=0+ 100 24546 C4 1/8 TO 1002 G 
A2A4R9 0757-0384 RESISTOR 20 1% .125wW F TC=0+ 100 19701 MF4C1/8 TO 20R0 F 


A2A4R 10 0757-0941 RESISTOR 5e1K 2% .125W F TC=0+ 100 24546 C4 1/8 70-5101 G 


A2ZA4R11 0757 O915 RESISTOR 436 2% .125W F TC=0+ 100 24546 C4 1/8 70-431 G 


A2N4812 0757-0384 RESISTOR 20 1% .125w F TC=0+ i100 19701 MF4C1/8-70O 20R0 F 
A2A4R13 0757-0915 RESISTOR 430 2% .125wW F TC=O0+ 100 24546 C4 1/8 70-431 G 
A2A4R14 0757-0908 RESISTOR 220 2% .125wW F TC=0+ 100 24546 C4 1/8 TO-221 G 
A2A4215 0757-0904 RESISTOR 150 2% .125wW F TC=0+ 100 24546 C4 1/8 TO-151 G 


A2ZA4R16 0757 0968 RESISTOR 226 2% .125W F TC=0+ 100 24546 1/8 TO 221 G 
A2A4R17 0757-0948 RESISTOR 10K 2% .125W F TC=0+ 100 24546 C4 1/8 TO 1002 G 
A2A4R13 0757-0941 RESISTOR 5.1K 2% .125w F TC=0+ 100 24546 C4 1/8 TO 5101 G 
A2A4R19 0757-0915 RESISTOR 430 2% .125wW F TC=0+ 100 24546 C4 1/8 T0431 G 


A2A4R 20 0757-03384 RESISTOR 20 1% .125W F TC=0+ 100 19701 MF4C1/8 TO 20R0 F 


A2A4R21 
A2A4R 22 . 


0757 0907 
0757-0384 


RESISTOR 200 2% .125W F TC=0+ 100 
RESISTOR 20 1% o125W F TC=0+ 100 


24546 
19701 


C4 1/8 T0201 G 
MF4C1/8 7O 20R0 F 


A244U1 1858 0004 IC CA3049 AMPL 02735 CA3049 


A2A5 05340-60078 
05340 20074 


€534C-G0031 


FILTFR ASSEMBLY, #2 
HOUSING, FILTER 
COVER, HOUSIAG 


28480 
28480 
28480 


065340-60. 78 
05340-20074 
05340-00931 


A2A5A1 


05340 60076 BOARD, FILTER ASSEMBLY, #2 (SERIES 1344A) 28480 05340 60076 


(LOADED ON 05340-20076 BLANK BOARD) 


A2ZA5A1C1 0180-1745 CAPACITOR FXO3 1e5UF+ 10% 20V0C TA 1500155 X902042 


A2A5A1C2 0186-1745 CAPACITOR FXD$ 1-5UF+ 10% 20V0C TA 1500155xX9020A2 
A2A521C3 0160-3879 CAPACITOR FXD -OLUF + 20% LOGwVDC CER 0160-3879 
A2A5A1C4 0160-3879 CAPACITCR FXO -O1UF + 20% 1LOUWVDC CER 0160 3879 


A2A5A1L1 


9100-1620 COIL FXD MOLDED RF CHOKE 15UH 102% 15/152 


A2A5A1L2 $100-1620 COIL FXD MOLDED RF CHCKE 15UH 102% 15/152 
A2ZA5A1L3 9100-2272 COIL FXD MOULDED RF CHOKE 47UH lu 10/472 
A2ZA5A1L4& 9100-2272 COIL FXD MOLDED RF CHOKE 47UH 102% 10/472 


A3 


05340-60001 HI-Z INPUT AWPPLIFIER ASSEMBLY 
(SERIES 1348A) 


(LOADED ON 0534cC-20001 BLANK BOARD) 


05340 60001 


0180: 0106 CAPACITOR FXD; 60UF+-20% 6VDC TA SOLID 150D606 X000682 


0180-0374 CAPACITOR-FXD; LOUFt 10% 20V0C TA SOLID 15001 06 X902082 
0180-0106 CAPACTTOR FXD; 60UFt 20% 6VDC TA SOLIO 1500606 X000682 
0170-0022 CAPACITGR FXD -1LUF +. 20% 600WVDC POLYE 0170-0022 

0180-0374 CAPACITOR FXD; LOUF+-10% 20VDC TA SOLID 15001 06X902082 


0160-0179 


CAPACITOR FXD 33PF +-5% 300WVDC MICA 0160-0179 


0160-3277 CAPACITOR-FXD -CLUF + 20% 5O0wWwVOC CER 0160-3277 
0160-3277 CAPACITOR: FXO -OLUF + 20% 50WVOC CER 0160-3277 
0160-3277 CAPACITOR FXO .O1UF + 20% 5OWVDC CER 0160-3277 
0140-0196 CAPACITOR: FXD LSOPF + 5% 300WVOC MICA DMI 5F151J03 00WV1CR 


0160-3277 CAPACITOR-FXD -OLUF + 20% S5OWVDC CER 0160-3277 
0160-3277 CAPACITOR: FXD .O1UF + 20% 50wVDC CER 0160-3277 
0160-3277 CAPACITOR -FXD -OLUF + 20% 50WVODC CER 0160-3277 
0160-2327 CAPACITOR: FXD LOOOPF + 20% 1LOOWVDC CER 0160-2327 
0180-0197 CAPACITOR FXO; 2e2UF+ 10% 20VDC TA 1500225X9020A2 


*FACTORY SELECTED VALUE 


See introduction to this section for ordering information 


Model 53840A 
Replaceable Parts 


Table 6-1. Replaceable Parts, 5340A Standard Instruments 


HP Part care Mir 


1500225X902042 
150P 685 X902582 
1500685 X903582 


Reference 
Designation 


0180- 0197 
0180-0116 
0180-0116 


CAPACITCR FXO; 2e2UF+ 1028 20VCC TA 
CAPACITOR - FXD$ 6-e8UF+ 10% 35VDC TA 
CAPACITOR FXD$ 6e8UF+ 10% 35VDC 


A3C16 
A3C17 
A3C18 


1901-0040 DIODE SWITCHING 30V 50NA 2NS 0G 1901 00490 


A3CR1 


A3CR2 1901-0040 DIODE-SWITCHING 30V 50NA 2NS 90-35 1901-0049 
A3CR3 1901-0040 OIODE-SWITCHING 30V 50NA 2NS 00-35 1991-0045 
A3CRS 1901 0040 DINDE “SWITCHING 30V 50NA 2NS DO-35 1901-0040 
A3CR5 1901-0376 DIODE-GEN PRP 35V SONA 00-7 TOET=E3 76 


DIODE GEN PRP 35V SONA DO-7 


1901-0375 


A3CR6 1901-0376 


A3CRT 1902-0025 DIODE-ZNK 1OV 5% DO-7 PD=.4W TC=+.05% SZ 10939-182 
A3CR8 1902-0025 DIODE-ZNR 10V 5% DO-7 PO=.4W TC=+.06% SZ 10939 182 
A3CR9 1901-0535 CIOGE-SCHOTT KY 1901-0535 


A3CR10 1901-0535 DI ODE-SC HOTT KY 1901-05 35 


CORE-SHIELDING BEAD 
CORE-SHIELDING BEAD 


56-590 65A2/4A 
56-590-65A2/44 


AZ3E1 
AZE2 


9170-6029 
9170-0029 


COIL-FXD MOLDED RF CHOKE LOUH 1°% 
COIL-FXD MOLGED RF CHOKE 1OUH 10% 
COIL-FXD MOLOED RF CHOKE 10UH 10% 
COIL~FXD MOLDED RF CHOKE 1OUH 10% 


15/192 
15/102 
15/102 
15/102 


9140-0114 
9140-0114 
9140-0114 
9140-0114 


A3L1 
A3L2 
A3L3 
A3L4 


1855-0334 
1853-0036 
1854-0215 


TSTR2S1 FET DUAL N-CHANNEL 
TRANSISTOR PNP SIL PO=310MW FT=2507HZ 
TRANSISTOR NPN SI PD=350MW FT=300MHZ 


DN377 
SPS= 3612 
SPS 3611 


A3Q1 
A3Q2 
A3Q3 


0683-1035 RESISTOR LOK 5% CB1035 


A3ZR1 e25W FC TC==400/+700 


A3R2 0757-0908 RESISTOR 220 2% .125W F TC=0+ 100 C4-1/8- T0-221°6 
A3R3 0683-1055 RESISTOR 1M 5% «25W FC TC==800/+900 CB1055 
A3R4 0757-0920 RESISTOR 680 2% .125w F TC=0+-100 C4-1/8-T0-681 -G 


A3R5 0757-0920 RESISTOR 680 2% .125W F TC=0+-100 C4-1/8 T0=681-G 


A3R6 
A3R7 
A3R8 
A3R9 
A3R10 


0683-1015 
0757-0908 
0698-3446 
0757-0913 
2100-2520 


RESISTOR 100 5% .25W FC TC=-400/+500 
RESISTCR 220 2% .125W F TC=0+-100 
RESISTOR 383 1% .125wW F TC=0+ 100 
RESISTOR 360 2% .125W F TC=0+-100 
RESISTOR=TRMR 5G 20% C SIDE=ADJ 1 TURN 


CB1015 
C4-1/8-T0-221°6 
C4-1/8-T0+383R-F 
C4-1/8- T0-361~-G 
ET50xX500 


A3R11 0757-0932 RESISTOR 2.2K 2% .125W F TC=0+-100 C4-1/8-T0-2201-G 


A3R12 0683-1025 RESISTOR 1K 5% .25wW FC TC==400/+600 CB1025 
A3R13 0683-5105 RESISTOR 51 5% -25W FC TC==400/+500 CB5105 
A3R14 0757-0917 RESISTOR 510 2% .125wW F TC=0+=100 C421/827T0=5112G6 


A3R15 0757-0925 RESISTOR 1LeiK 2% 2125W F TC=0+-100 C4-1/8-T0+1101°6 


A3R16 0683+6815 RESISTOR 680 5% .25w FC TC==-400/+600 CB6815 
A3R17 0683-3945 RESISTOR 390K 5% .25wW FE TC==800/+900 CB3945 
A3R18 0683-3945 RESISTOR 390K 5% .25W FC TC= 800/+900 CB3945 
A3R19 0683-1135 RESISTOR 11K 5% e25W FC TC==400/+800 C81135 
A3R 20 0683-3345 RESISTOR 330K 5% .25W FC TC=-800/+900 CB3345 


A3R21L 0683-3345 


RESISTOR 330K 5% .25wW FC TC=-800/+900 CB3345 


A3R22 NOT ASSIGNED 
A3R23 0683-1135 RESISTOR 11K 5% .25W FC TC=-400/+800 C81135 
A3R 24 0757-0944 RESISTOR 6.8K 2% .125W F TC=04+-100 C4-1/8-T0>6801-G 


A3U1 1820-0754 IC AMPL 


1820-0754 


A3XU1 1200-0475 CONNECTOR$1-CONT SKT .016 DIA 75060-0495 


AG 05340-60002 PHASE/QUAD DETECTOR ASSEMBLY (SERIES 1532A) 


(LOADED ON 05340-20002 BLANK BOARD) 


05340-60002 


0150-0093 CAPACITOR-FXD .OLUF #80—-20% 1OOWVDC CER 0150-0093 


0150-0093 CAPACITOR=FXD .OLUF +80-20% 1LOOWVDC CER 0150-0093 
0150-0093 CAPACITOR-FXD eOLUF +80=20% LOOWVDC CER 0150-0093 
0150-0093 CAPACITOR-FXD eOLUF +80=-20% LOUOWVDC CER 0150-0093 
0160-2255 CAPACITOR-FXO 8-2PF +-.25PF 500WVDC CER 0160-2255 


0150-0093 CAPACI TOR-FXD 


eO1UF #80-20% LOOWVDC CER 0150-0093 


0140-0191 CAPACITOR=-FXD 56PF #-5% 300WVDC MICA DM15E560J0300WVICR 

0160-2307 CAPACITOR- FXD 47PF +=5% 300WVDC MICA 0160°2307 

0150-0093 CAPACITOR-FXD -OLUF #80-202 1LOOWVDC CER 0150=0093 bi, 
0160-2307 CAPACITOR=FXO 47PF +=5% 300WVDC MICA 0160=23 07 P: 


G160-2199 CAPACITOR-FXD 30PF +#=5% 300WVDC MICA 0160-2199 


0140-0176 CAPACITOR-FXD 100PF +-2% 300WVDC MICA DM15F101G0300WV1CR 
0140-0145 CAPACITOR- FXD 22PF +-5% 5QOWVDC MICA DM15C220J0500WVICR 
0160=2307 CAPACITOR-FXD 47PF +-5% 300WVDC MICA 0160-2307 
0160-0155 CAPACITOR-FXD 3300PF +-10% 200WVOC POLYE 292P33292 


0160-2307 CAPACI TOR=FXD 


47PF +-5% 300WVDC MICA 0160-2307 


1901-0179 DIGDE-SWITCHING 15V 50NA 750PS 00-7 1901-0179 


1901-0179 DIODE-SWITCHING 15V 5ONA 750PS 00-7 1901-01 79 
1901-0179 OLODE-SWITCHING 15V 50NA 750PS DO-7 1901-0179 
1901-0179 OIODE-SWITCHING 15V SONA 750PS DO-7 1901-0179 
1901-0022 DIODE-STABISTOR ICV 250NA 1901-0022 


See introduction to this section for ordering information 
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Reference 
Designation 


*FACTORY SELECTED VALUE 


Model 5340A 
Replaceable Parts 


Table 6-1. Replaceable Parts, 5340A Standard Instruments 


1901-0179 
1901-0179 
1901-0179 
1901-0179 
1901-0022 


9140-0105 
9100-2257 
9140-0098 
9100-2260 


1854-0071 
1854-0071 
1854-0071 
1854-0073 
1854-0073 


1854-0073 


0698-3440 
0698-3440 
0698-3155 
0757-0438 
0757-0438 


0757-0401 
0757-0401 
0698-0083 
0698-3443 
0757-0924 


0698-0083 
0698-3443 
0757-0401 
0757-0421 
0698-3154 


0698-3154 
0757-0416 
0757-0199 
0757-0924 
0757-0199 


0757-0401 
0757-0930 

0757-0924 
0757-0401 
0698-3439 


0698-3154 
0698-3154 
0757-0416 
0757-0438 
0698-3437 


0698-3157 


05340- 60003 


0180-0228 
0180-0228 
0180-0228 
0160-3277 
0160-3277 


0160-3277 
0180-0376 
0160-3060 


1902-0041 
1902-0041 
1901-0025 
1901-0025 
1901-0040 


9140-0137 
9140-0137 
9140-0137 


1855-0052 
1854-0215 
1854-0215 


0757-0948 
0757-0902 
0757-0902 
0757-0948 
0757-0941 


HP Part is 


OLODE-SWITCHING 15V 50NA 750PS DO-7 
DIODE-SWITCHING 15V 5ONA 756PS 00-7 
DIODE-SWITCHING 15V 50NA 750PS 00 7 
DIODE-SWITCHING 15V¥ 50NA 750PS 00-7 
DIODE-STABISTOR 10V 250NA 


COIL-FXD MOLDED RF CHOKE 8.2UH 102% 
COIL=FXD MOLDED RF CHOKE .82UH 10% 
COIL-FXDO MOLDED RF CHOKE 2.22UH 102% 
COIL=FXD MOLDED RF CHOKE 1.8UH 10% 


TRANSISTOR PD=300MW FT=200MHZ 
TRANSISTOR PD=300MW FT=200MHZ 
TRANSISTOR PD=300MW FT=200MHZ 
TRANSISTOR TO=72 PO=200MW 
TRANSISTOR TO-72 PD=200MW 


TRANSISTOR TO-72 PD=200MwW 


RESISTOR 196 1% .125wW F TC=0+ 100 
RESISTOR 196 1% .125wW F TC=0+- 100 
RESISTOR 4-64K 1% .125W F TC=0+-100 
RESISTOR 5e11K 1% .125w F TC=0+-100 
RESISTOR Se1llK 1% .125W F TC=0+- 100 


RESISTOR 100 1% .125wW F TC=0+-100 
RESISTOR 10G 1% .125W F TC=0+- 100 
RESISTOR 1-96K 1% .125W F TC=0+ 100 
RESISTOR 287 1% .125W F TC=0+-100 
RESISTOR 1K 22% .125W F TC=0+- 100 


RESISTOR 1.96K 1% .125W F TC=0+- 100 
RESISTOR 287 1% .125wW F TC=0+-100 
RESISTOR 100 1% .125W F TC=0+-100 
RESISTOR 825 1% .125W F TC=0+ 100 
RESISTOR 4-22K 1% .125W F TC=0+t-100 


RESISTOR 4222K 1% .125W F TC=0+-100 
RESISTOR 511 1% .125W F TC=0+-100 
RESISTOR 21-5K 1% .125W F TC=0+-100 
RESISTOR 1K 2% .125W F TC=0+—-100 
RESISTOR 21.5K 1% .125W F TC=0+ 100 


RESISTOR 100 1% .125wW F TC=0+-100 
RESISTOR 1.8K 2% .125W F TC=0+-100 
RESISTOR 1K 2% .125W F TC=0+-100 
RESISTOR 100 12 .125W F TC=0+ 100 
RESISTOR 178 1% .125W F TC=0+- 100 


RESISTOR 422K 1% .125W F TC=0+-100 
RESISTOR 4-22K 1% .125W F TC=0+-100 
RESISTOR 511 1% .125W F TC=0+ 100 
RESISTOR 5-11K 1% .125W F TC=0+-100 
RESISTOR 133 1% .125W F TC=0+ 100 


RESISTOR 19.6K 1% .125W F TC=0+-100 


SEARCH ASSEMBLY 
(SERIES 1220A) 
(LOADED ON 05340-20003 BLANK BOARD) 


CAPACITOR<-FXD; 22UF#—-10% 15VDC TA- SOLID 
CAPACITOR-FXD; 22UFt-10% 15VDC TA- SOLID 
CAPACITOR-FXD; 22UF4=10% 15VDC TA-SOLID 
CAPACITOR=FXD .O1UF +-20% SOWVDC CER 
CAPACITOR=FXD 2OLUF #~20% 50wVOC CER 


CAPACITOR=-FXD .O1UF + 20% S5OWVEC CER 
CAPACITOR=FXD3 o47UF+-10% 35VDC TA 
CAPACITOR-FXD e1UF +=20% 25wWVOC CER 


DIGDE=ZNR 5.11V 5% DO-7 PD=.4W TC= 2.009% 
DIODE=ZNR 5e11V 5% DO-7 PD=e4W TC=-.009% 


DIODE=-GEN PRP 100V 200NA DO=7 
DIOQDE-GEN PRP 1LOOV 200NA 00-7 
DIODE-SWITCHING 30V 5ONA 2NS DO-35 


COIL-FXD MOLDED RF CHOKE 1MH 5% 
COIL=FXD MOLDED RF CHOKE 1MH 52% 
COIL=FXD MOLDED RF CHOKE 1MH 5% 


TRANSISTOR MOSFET P=CHAN O=MODE TO:-92 SI 
TRANSISTOR NPN SI PD=350MW FT=300MHZ 
TRANSISTOR NPN ST PD=350MW FT=300MHZ 


RESISTOR LOK 2% .125W F TC=0+—-100 
RESISTOR 120 2% ~125wW F TC=0+— 100 
RESISTOR 120 2% .L25W F TC=0+-100 
RESISTOR 10K 2% .125W F TC=0+-100 
RESISTOR 5e1K 2% .125W F TC=0+-100 


See introduction to this section for ordering information 


Mfr Part Number 


1901-0179 
1901-0C179 
1901-0179 
1901-0179 
1901-0022 


15/821 
10/820 
15/221 
9230-26 


1854-0071 
1854-0071 
1854-CO71 
1854-0073 
1854-0073 


1854-0073 


C4°1/8> T0-1962- 
C4-1/8 TO=196R- 
C4-1/8-T0-4641 
C4-1/8-TO-5111 
C4-1/8- T0=5111- 


C4& 1/8-TO-101 -F 
C4-1/8-T0=-101 °F 
C4-1/8 TO=1961-F 
C4&1/8- TO-2872-F 
C4-1/8-T0-1001-G 


C4-1/8-T0=-1961-F 
C4-1/8-T0=287R=F 
C4-1/8-TO-101-F 

C4-1/8-T0=825R-F 
C4-1/8-T0=4221-F 


C4-1/8 T0=4221=F 
C4-1/8- TO=51L1R-F 
C4-1/8-T0=2152-F 
C4-1/8-TO-1001-=G 
C4-1/8-T0°2152-F 


C4-1/8-TO-101-F 
0757-0930 
C4-1/8-T0-1001-G 
C4°1/8-T0-101 -F 
C4-1/8-TO-178R-F 


C4-1/8>T0=4221-F 
C4-1/8-T0=-4221-F 
C4-1/8-TO-511R-F 
C4-1/8-TO0=5111+F 
C4-1/8= 10-1338 F 


C4-1/8-T0°1962=F 


05340-60003 


1500226X9015B2 
150D226X9015B2 
1500226X901582 
0160-3277 
0160-3277 


0160-3277 
1500474X9035A2 
0160-3060 


SZ 10939 98 
SZ 10939-98 
1901-0025 
1901-0025 
1901-004) 


19/104 
19/104 
19/104 


2N4360 
SPS 3611 
SPS 3611 


C4-1/8-T0=1002 6 
C4-1/8-T0-121-G 
C4-1/8-T0=-121-G 
C&°-1/8-T0=1002-G 
C4-1/8-T0=5101-G 


Model 5340A 
Replaceable Parts 


Table 6-1. Replaceable Parts, 5340A Standard Instruments 


“Reference _ HP Part aes Mfr 


0757-0941 RESISTOR 5.1K 2% .125W F TC=0+-100 C4-1/8-T0-5101-G 
0757-0948 RESISTOR LOK 2% 2125w F TC=O0+-100 C4-1/8-T9-1002-G 
0757-0927 RESISTGR 1¢3K 2% .125W F TC=0+-100 C4-1/8=T0-1301-G 
0757-0931 RESISTOR 2K 2% .125wW F TC=0+-100 C4-1/8-T0-2001-G 
0757-0931 RESISTOR 2K 2% .125W F TC=0+-100 C4-1/8-T0-2001-G 


0757-0940 RESISTOR 4-7K 2% 2.125W F TC=0+—-100 C4-1/8 T0=4701-G 
0757-0465 RESISTOR 10CK 1% .125W F TC=0t 100 C4-1/8-T0-1003-F 
0757-0966 RESISTOR 56K 2% .125w F TC=0+ 100 C4~1/8=T0=5602-G 
0757-0465 RESISTOR 100K 1% .125W F TC=04+-100 C4-1/8>T0-1003-F 
2100-2514 RESISTOR=TRMR 20K 10% C SIDE ADJ 1 ET50wW203 


0757-0950 RESISTOR 12K 2% 2125W F TC=O0+ 100 C4-1/8-T0°1202-G 
0757-0948 RESISTOR 1OK 2% 2125W F TC=0+—-100 C4-1/8=T0=1002=G 
0757-0465 RESISTOR 100K 1% .125W F TC=0+—100 C4-1/8=T0-1003-F 
0757-0924 RESISTOR LK 2% .125W F TC=0+-100 C4-1/8-T0-1001-G 
0757-0465 RESISTOR 1OOK 1% .125w F TC=0+4+-100 C4-1/8°T0-1003-F 


1826-0073 ICsLINEAR 1826-0073 
1826-0073 IC:LINEAR 1826-0073 
1826-0073 ICSLINEAR 1826-0073 
1826-0073 ICSLINEAR 1826-0073 
1820-6537 IC SN74 13 N SCHMITT SN7413N 


05340-60004 SEARCH PROGRAMMER ASSEMBLY 05340-60904 
(SERIES 1344A) 
(LOADED ON 05340=20004 BLANK BOARD) 


A6C1 0180-0291 CAPACITOR-FXD; LUF#-1U% 35V0C TA-SOLID 150D105X9035A2 
A6C2 0180 1743 CAPACITOR-FXD; -e1UFt-10% 35VDC TA-SOLID 150D104X9035A2 
A6éC3 0180-1743 CAPACITOR-FXD; eLUFt-10% 35VD0C TA-SOLID 150D104X9035A2 
A6C4 0180-1743 CAPACITOR-FXD; -e1lUFt-10% 35VDC TA-SOLID 150D1 04 X9035A2 
46C5 0180-0197 CAPACITOR-FXD; 2-2UF#-10% 20VDC 150D225X9020A2 


A6C6 0180-0197 CAPACITOR-FXD$ 2-e2UFt-102% 20VO0C 1500225 X9020A2 
A6C7 0180-0197 CAPACITOR-FXD; 2.22UF+-10% 20VDC 1500225X9020A2 
A6C8 0180- 0197 CAPACITOR-FXD; 2.22UF+-10% 20VDC 1500225 X9020A2 
A6C9 0180: 0197 CAPACITOR-FXD$ 22e2UF4-10% 20VDC 150D225xX9020A2 
A6C10 0180-0197 CAPACITOR-FXD$ 2-2UF#-10% 20VDC 150D225X9020A2 


A6CR1 1901-0040 DIODE-SWITCHING 30V 50NA 2NS NO-35 1901-0040 
A6CR2 1901-0040 DIODE-SWITCHING 30V 5CNA 2NS DO-35 1901-0040 
A6CR3 1901-0040 OIODE-SWITCHING 30V SONA 2NS DO-35 1901-0040 
A6CR4 1901-0040 OIODE-SWITCHING 30V SONA 2NS DO-35 1901-0040 
A6CRS 1901-0040 DIQDE-SWITCHING 30V SONA 2NS 00-35 1901=0040 


A6CR6 1901-0040 DIODE-SWITCHING 30V 50NA 2NS DO-35 1901-0040 
A6CR7 1901-0040 DIODE-SWITCHING 30V 50NA 2NS DO-35 1901-0040 
A6CRB 1901-0040 DIQDE-SWITCHING 30V 50NA 2NS DO-35 1901-0040 
A6CRIO 1901-0040 DIODE-SWITCHING 30V 50NA 2NS DO-35 1901-0049 
A6CR1O 19€1-0040 DIODE-SWITCHING 30V SONA 2NS 90-35 1901-0040 


A6CR1I1 1901-0040 OLODE-SWITCHING 30V 50NA 2NS DO-35 1901-0040 
A6CR12 1901-0040 DIODE-SWITCHING 3°V 50NA 2NS 00-35 1901-0049 
A6CR13 1902-0025 CIODE-ZNR 1LOV 5% 00-7 PD=.4W TC=+.06% $Z 10939-182 
A6CR14 1902-0025 DIGDE=ZNR 1LOV 5% DO-7 PD=.4W TC=+.06% SZ 10939-182 
A6CRL5 1902-6025 DIODE-ZNR 1LOV 5% DO-7 PD=e4W TC=+.06% SZ 10939-182 


A6CR16 190 2=0025 DIODE=ZNR 1LOV 5% DO-7 PD=.4W TC=+. 062% SZ 10939-182 
A6CR1I7 1902-0025 DIODE-ZNR 1OV 5% DO-7 PD=.-4W TC=+.06% SZ 10939 182 
A6CR18 1902-0025 DIODE=ZNR 1LOV 5% DO-7 PO=.4W TC=+.06% SZ 10939°-182 
A6CRI9 1901-0040 DIODE-SWITCHING 30V 50NA 2NS DO 35 1901-0040 


A6L1 9140-0210 COIL-FXO MOLDED RF CHOKE 100UH 52 15/103 


A6Q1 1855-0020 TRANSISTOR J=FET N@-CHAN D=-MODE TO-18 1855-0020 
A6Q2 1855-0020 TRANSISTOR J-FET N-CHAN D-MODE TO-18 1855-0020 
A6Q3 1855-0020 TRANSISTOR J-FET N-CHAN D-MODE TO-18 1855-0020 
A6Q4 1855-0020 TRANSISTOR J-FET N-CHAN D-MODE TO-18 1855-0020 
A605 1855-0020 TRANSISTOR J-FET N-CHAN D-MODE TO-18 1855-0029 


A6Q6 1855-0020 TRANSISTOR J<FET N-CHAN D=MODE TO=18 1855=0020 
A6Q7 1855-0020 TRANSISTOR J-FET N-CHAN D-MODE TO-18 1855-0020 
A608 1855-020 TRANSISTOR J-FET N-CHAN D=MODE TO-18 1855-0020 
A6Q9 1855-0020 TRANSISTOR J-FET N-CHAN D=MODE TO-18 1855-0020 
A6Q10 1855-0020 TRANSISTOR J-FET N-CHAN D-MODE TO-18 1855-0020 


A6Q11 1855=0020 TRANSISTOR J=FET N-CHAN D-MODE TO-18 1855-0020 
A6Q12 1855-0020 TRANSISTOR J-FET N-CHAN D-MODE TO-18 1855-0020 


A6R1 0698-3444 RESISTOR 316 1% .125W F TC=0+-100 C4=1/8=TO=316R-F 
A6R2 0698-3444 RESISTOR 316 1% .125wW F TC=0+-100 C4-1/8-T0=316R-F 
A6R3 0757-0955 RESISTOR 20K 2% .125W F TC=0+-100 C4-1/8=T0=2002-G 
ABR4 0698-7185 RESISTOR 220K 5% .125W CC TC=0+1176 BB2245 

A6RS5 0757-0907 RESISTOR 200 2% .125W F TC=0+-100 C4-1/8-T0=201-G 


A6R6 0698 7185 RESISTOR 220K 5% .125W CC TC=0+1176 BB2245 

A6R7 0757-0916 RESISTOR 470 2% .125wW F TC=0+-100 C4-1/8> T0-%71-G 
A6R8 0698-7185 RESISTOR 220K 5% .125W CC TC=0+1176 BB2245 

A6RI 0757-0924 RESISTOR LK 2% .125W F TC=0+-100 C4-1/8- T0=1001=G 
A6R10 0698-7185 RESISTOR 220K 5% .125W CC TC=0+41176 BB2245 


See introduction to this section for ordering information 
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Reference 
Designation 


Model 5340A 
Replaceable Parts 


Table 6-1. Replaceable Parts, 5340A Standard Instruments 


HP Part ara 


0757-0931 
0698-7185 
0757-0935 


0698 7185 
0757-0942 


0698 3376 
0698-3376 
0698-3376 


0698-3376 
0698-3376 
0698-3376 
0698-8072 
0698-51 82 


0698-6242 
0698-5996 
0698-5175 
0698-5174 
0698-7185 


0698-7185 
0698-7185 
0698-7185 
0698-7185 
0698-7185 


0698-6294 
0698-6294 
0698-6294 
0698-6294 
0698-6294 


0698: 6294 
0698-5999 
0698-5999 
0698-5999 
0698-5999 


0698-5999 
0698-5999 


1820-0577 
1820-0214 
1820-0054 
1820-0765 
1820-0207 


05340-60005 


“0160-0205 
0180-0106 
0180-0160 
0180-0160 
0160-2230 


0140-0177 
0160-2055 
0160-2055 
0160-2055 
0160-2055 


0180-0117 
0180-0374 
0160-0138 
0180-1743 


1901-0040 
1901-0040 
1901-6025 
1901-0025 
1901-0025 


1901-0025 
1901-0025 
1901-0025 


9140-0096 
9140-0096 
9140-0096 
9100-2249 


1853-0020 
1853-0020 
1853-0036 
1854-0215 
1854- 0215 


RESISTOR 2K 2% .125W F TC=0+ 100 

RESISTOR 220K 5% .125w CC TC=0+1176 

RESISTOR 3K 2% .125W F TC=0+-> 100 
FACTORY SELECTED PART 

RESISTOR 220K 5% .125W CC TC=0+1176 


RESISTOR 526K 2% 2125W F TC=0t-100 
FACTORY SELECTED PART 

RESISTOR 5% .125W CC TC=0+588 

RESISTOR 5% e125W CC TC=0+588 

RESISTOR 5% .125W CC TC=0+588 


RESISTOR 5% e125W CC TC=0+588 
RESISTOR 5% .125wW CC TC=0+588 
RESISTOR 5% 2125W CC TC=0+588 
RESISTOR 39K 5% .125wW CC TC=0+- 850 
RESISTOR 329K 5% .125W CC TC=0+882 


RESISTOR 1.2K 5% .125wW CC TC=0+882 
RESISTOR 560 5% .125W CC TC=0+882 
RESISTOR 360 5% .125W CC TC=0+882 
RESISTOR 200 5% .125wW CC TC=0+882 
RESISTOR 220K 5% .125wW CC TC=0+41176 


RESISTOR 220K 5% .125W CC TC=0+1176 
RESISTOR 220K 5% .125W CC TC=041176 
RESISTOR 220K 5% .125wW CC TC=0+1176 
RESISTOR 226K 5% .125wW CC TC=041176 
RESISTOR 220K 5% 2125W CC TC=0#1176 


RESISTOR 47K 5% .2125W CC TC=0+882 
RESISTOR 47K 5% .125w CC TC=0+882 
RESISTOR 47K 5% .125W TC=0+882 
RESISTOR 47K 5% .125W TC=0+ 882 
RESISTOR 47K 5% .125wW TC=0+882 


RESISTOR 47K 5% .125wW TC=0+882 
RESISTOR 47K 5% 2125W TC=0+882 
RESISTOR 47K 5% .125wW TC=0+882 
RESISTOR 4.7K 5% .125W TC=0+882 
RESISTOR 4.7K 5% .125W TC=04+882 


RESISTOR 4.7K 5% .125W TC=0+882 
RESISTOR 4.7K 5% .125W TC=0+882 


ICs SN7T416N,y INVERTER 

IC:TTL BCD-TG-DECIMAL DECODER 
1C2SN7400N 

IC SN74 197 N COUNTER 

Ic MV 


DC AMPLIFIER/COMPENSATOR NOo 1 ASSEMBLY 
(SERIES 1220A) 
(LOADED ON 05340-20005 BLANK BOARD) 


CAPACITOR-FXD LOPF +~5% SOOWVDC MICA 
CAPACITOR=-FXD; 60UF4#-20% 6VDC TA-SOLID 
CAPACITOR-FXD$ 22UF#=20% 35VDC TA-=SOLID 
CAPACITOR-FXD; 22UF+- 20% 35VDC TA-SOLID 
CAPACITOR-FXD 3300PF +-5% 300WVDC MICA 


CAPACITOR: FXD 400PF +-1% 300WVOC MICA 

CAPACITOR-FXD .O1UF +80-20% 1OOWVDC CER 
CAPACITOR=FXD -O1UF +80-20% 100WVOC CER 
CAPACITOR-FXO .OLUF #80°-20% LOOWVDC CER 
CAPACITOR-FXD .O1UF +80-20% 10OWVDC CER 


CAPACITOR-FXD; 2-7UFt-10% 35VDC TA 

CAPACITOR-FXO; LOUF+-10% 20V0C TA~SOLID 
CAPACITOR-FXD .O47UF +-10% 200WVDC POLYE 
CAPACITOR-FXD; -1LUF+=10% 35V0C TA-SOLID 


OIODE-SWITCHING 30V 50NA 2NS DO- 35 
DIODE-SWITCHING 30V 50NA 2NS DO-35 
DIOQDE-GEN PRP 100V 200NA DO-7 
OIQDE-GEN PRP 1O0V 200NA DO-7 
DIODE-GEN PRP 100V 200NA DO-7 


OIODE-GEN PRP 100V 200NA DO=7 
DIQDE-GEN PRP 100V 200NA DO-7 
DIODE-GEN PRP 100V 200NA 00-7 


COIL-FXD MOLDED RF CHOKE 1UH 10% 
COIL=FXO MOLDED RF CHOKE LUH 10% 
COIL=FXD MOLDED RF CHOKE 1UH 10% 
COIL=FXD MOLDED RF CHOKE ~-15UH 10% 


TRANSISTOR PNP SI PD=300MW FT=150MHZ 
TRANSISTOR PNP SI PD=300MW FT=150MHZ 
TRANSISTOR PNP SIL PO=310MW FT=2507HZ 
TRANSISTOR NPN SI PO=350MW FT=300MHZ 
TRANSISTOR NPN SI PD=350MW FT=300MHZ 


See introduction to this section for ordering information 


Mfr Part Number 


C4 1/8-T0-2001-G 
BB2245 
C4-1/8- T0=3001--G 


BB2245 
C4-1/8-T0-5601-G 


BB4305 
BB4305 
BB4305 


BB4305 
BB4305 
BB4305 
BB3935 
BB3925 


BB1225 
BB5615 
BB3615 
BB2015 
BB2245 


BB2245 
BB2245 
BB2245 
BB2245 
BB2245 


BB4735 
BB4735 
BB4735 
BB4735 
BB4735 


BB4735 
BB4725 
BB4725 
BB4725 
BB4725 


BB4725 
BB4725 


SN7416N 
SN7442N 
SN7400N 
SNT4197N 
9601PC 


05340-60005 


0160-0205 
1500606 X000682 
150D226X0035R2 
1500226 X0035R2 
0160-2230 


OM1 SF401LF 03 0OWVICR 
0160-2055 
0160-2055 
0160>2055 
0160-2055 


15002 75 X9035B2 
15001 06 X902 082 
0160-0138 

15001 04X9035A2 


1901-0040 
1901-0040 
1901-0025 
1901-0025 
1901-0025 


1901-0025 
19€1-0025 
1901-0025 


15/101 
15/101 
15/101 
10/150 


1853-0020 
1853-0020 
SPS-3612 
SPS 3611 
SPS 3611 


6-11 


Model 5340A 
Replaceable Parts 


Table 6-1. Replaceable Parts, 5340A Standard Instruments 


HP Part ere Mfr 


Reference 
Designation 


Mfr Part Number 


1854-0215 TRANSISTOR NPN SI PO=350MW FT=300MHZ 04713 SPS 3611 

1854-0215 TRANSISTGR NPN SI PD=350MW FT=300MHZ 04713 SPS 3611 ; 
1854-0215 TRANSISTOR NPN SI PD=350MW FT=300MHZ 04713 SPS 3611 z 
1853-C036 TRANSISTOR PNP SIL PD=310MW FT=2507HZ 04713 SPS=36E2 f 


0698 3451 RESISTOR 133K 1% .125W F TC=0+-100 16299 C4-1/8-T0-1333-F 


0757-0924 RESISTOR 1K 2% .125W F TC=0+=100 24546 C4-1/8-T0-1001 G 
0757-0416 RESISTOR 511 12 .125wW F TC=O+# 100 24546 C4-1/8 TO-51L1R F 
0757-0931 RESISTOR 2K 2% .125W F TC=0+-100 24546 C4=1/8- T0-2001-G 


0757-0948 RESISTOR 1OK 2% .125W F TC=0+ 100 24546 C4-1/8°T0-1002-G 


0698- 3260 RESISTOR 464K 1% 2125W F TC=0+—100 03888 PMES55S 
0757-0932 RESISTOR 2.2K 2% 2125W F TC=0+-100 24546 C4 1/8-TO-2201-G 
0683-2005 RESISTOR 20 5% .25W FC TC==400/+500 01121 CB2005 
0757-0316 RESISTOR 4222 1% .125W F TC=0+=-100 24546 C4-1/8- T0=42R2-F 


0757-0421 RESISTOR 825 1% .125W F TC=0+- 100 24546 C4-1/8-T0-825R-F 


0757-0952 RESISTOR 15K 2% 2125wW F TC=O0+-100 24546 C4-1/8-T0=1502-G 


0757-0952 RESISTOR 15K 2% e125W F TC=0+ 100 24546 C4-1/8-T0-1502-G 4 
2100-2574 RESTSTOR=TRMR 500 10% C SIDE=AGJI 1=TURN 30983 ET50x501 ‘ 
0757-0931 RESISTOR 2K 2% .125W F TC=0+=-100 24546 C4-1/8- T0=2001-G r- 


0757-0931 RESISTOR 2K 2% .125W F TC=0+-100 24546 C4-1/8-T0-2001-°G 


0757-0931 RESISTCR 2K 2% .125W F TC=0+-100 24546 C4=1/8-T0>2001-G 


0757-0931 RESISTOR 2K 2% .125W F TC=0+-100 24546 C4-1/8-TO-2001-G 
0757-0949 RESISTOR 11K 2% oL25W F TC=0+-100 24546 C4-1/8° TO-1102-G 
0757-0941 RESISTOR 5-1K 2% 2.125w F TC=0+—-100 24546 C4-1/8-T0-5101-G 


0757-0931 RESISTOR 2K 2% .125wW F TC=0+-100 24546 C4-1/8-T0-2001-G 


0683-0685 RESISTOR 668 5% .25wW FC TC==400/+500 01121 CB68G5 


0757-0924 RESISTOR 1K 2% .125wW F TC=0+=100 24546 C4=1/8-T0-1001-G 
0757-0952 RESISTOR 15K 2% .125W F TC=0+ 100 24546 C4-1/8-T0-1502=G 
0757-0316 RESISTOR 42.2 1% 2125wW F TC=04—100 24546 C4-1/8-T0-42R2-F 


2100-2517 RESISTOR-TRMR 50K 10% C SIDE°ADJ 1-TURN 30983 ET50X503 


0757-0931 RESISTOR 2K 2% .125e F TC=04+-100 24546 C4-1/8-T0-2001-G ¥ 
2100-2632 RESISTOR=TRMR 100 10% C SIDE-ADJ 1=-TURN 30983 ET5OX101 a 
0757-0941 RESISTOR 5e1K 2% o125W F TC=04—100 24546 C4-1/8-T0=5101-G 3 2 
0757-0923 RESISTOR 910 2% .125wW F TC=0+-100 24546 C4-1/8-T0-911-G | 


0757-0948 RESISTOR LOK 2% .125W F TC=0+- 100 24546 C4-1/8-T0=-1002-G 


C4-1/8-T0-1001-G 


O75T=0924 RESISTOR 1K 2% .125W F TC=0+-100 24546 


0757-0378 RESISTOR 11 1% .125W F TC=0+-100 19701 MF4C1/8-TO-11LRO-F 
0683-0685 RESISTOR 6.28 5% «25W FC TC==400/+500 Ol121 CB868G5 
0757-0931 RESISTOR 2K 2% .125W F TC=0+-100 24546 C4-1/8-T0-2001-G 


0757-0941 RESISTOR 501K 2% .125W F TC=0+-100 24546 C4-1/8-TO=-5101-G 


SPCL PRESS 28480 0360-0124 


0360-0124 TERMINAL=STUD 


0360-0124 TERMINAL-STUD SPCL PRESS MTG 28480 0360-0124 
0360-0124 TERMINAL-STUD SPCL PRESS MTG 28480 0360-0124 
0360-0124 TERMINAL=STUD SPCL PRESS MTG 28480 0360-0124 


0360-0124 TERMINAL-STUD SPCL PRESS 28486 0369-0124 


0360-0124 
0360-0124 


TERMINAL=STUD 
TERMINAL-STUD 


SPCL 
SPCL 


PRESS 
PRESS 


28480 
28486 


0360-0124 
0360-0124 


1826-0021 IC VOLTAGE FOLLOWER 27014 LM310H 


05340-60006 BANDPASS FILTER/PHASE DETECTOR ASSEMBLY 
(SERIES 1220A) 


{LOADED ON 05340-20006 BLANK BOARD) 


28480 


05340-60006 


0160-2227 CAPACITOR-FXD 2400PF #-5% 300WVDC MICA 0160-2227 


0180-0374 CAPACITOR=FXD$ LOUF#-10% 20VDC TA-SOLID 150D1 06 X902 082 
0180-0374 CAPACITOR-FXD$ LOUF+=10% 20VDC TA-SOLID 150D1 06 X9020B2 
0180-03 74 CAPACITOR=FXD$ LOUF+-10% 20VDC TA-SOLID 150D106X902 082 


0180-0374 CAPACITOR: FXO; LOUF+-10% 20V0C TA-SOLID 15001 06 X9020B82 


0160-3060 CAPACITGR-FXD oLUF #+=20% 25WVDC CER 0160-3060 


0160-3060 CAPACITOR-FXD eLUF #-20% 25WVOC CER 0160-3060 E 7 
0 160-3060 CAPACITOR=FXD -1LUF +~20% 25wvDC CER 0160-3060 : 
0160-3060 CAPACITOR-FXD elUF #-20% 25WVDC CER 0160-3060 


0160-0161 CAPACITOR-FXD eOLUF +-10% 200WVDC POLYE 292P10392 


0140-0221 CAPACITOR-FXD 220PF +-1% 300WVDC MICA DM1 5F221F0300WV1C 


0160-0161 CAPACITOR-FXC eOLUF +-10% 200WVDC POLYE 292P103 92 
0160-3060 CAPACITOR-FXD eLUF +=20% 25wWVDC CER 0160=3060 
0160-0161 CAPACITOR: FXD -O1LUF +-10% 200WVDC POLYE 292P103 92 


0160-2220 CAPACITOR- FXO 1L200PF +=5% 3200WVDC MICA 0160=2220 


0160-3060 CAPACITOR= FXD .1UF +=20% 25wWVDC CER 0160-3060 


0160-3060 CAPACITOR-FXD elUF #=20% 25WVDC CER 0160-3060 
0140-0234 CAPACITOR=FXD SOOPF +-1% 300WVOC MICA DM15F501F0300WV1C 
0160-0174 CAPACITOR-FXD .47UF #80-202% 25wWVDC CER SCLLB7=CML 


0 160-3060 CAPACITOR=FXD eLUF #-20% 25WVDC CER 0160-3060 


0160-3060 
0180-0228 
0180-0210 


CAPACITOR<FXD .1UF +=20% 25WVDC CER 
CAPACITOR-FXD$ 22UF+-10% 15VDC TA-~SOLID 
CAPACITOR=FXO$ 3-23UF+=20% L5SVDC TA 


0160-3060 
1500226X901582 
150D335X0015A2 


See introduction to this section for ordering information 
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Reference 
Designation 


Model 5340A 
Replaceable Parts 


Table 6-1. Replaceable Parts, 5340A Standard Instruments 


HP Part 
1902-3182 


1902-0025 
1902-0625 


9140-0118 
9140-0118 
9140-0118 
9140-0118 


1855-0334 
1855-0380 


0698-3150 
0757-0934 
0698-3433 
0698-3155 
0757-0424 


0757-0911 
0757-0385 
0698-3132 
0757-0424 
0757-0948 


0698-3433 
0757-0924 
2100-2574 
0683-1055 
0757-0931 


0757-0938 
0757-0940 
0757-0940 
0683-1055 
0757-0948 


0757-0922 
0757-0922 
0698-3446 
0 698-3446 


1826-0073 
1820-0475 
1820-0515 


05340-60007 


0180-0197 
0180-0197 
0180-0197 
0160-0153 
0180-0228 


~ 0180-0230 
0180-0228 
0170-0022 
0160-0362 
0180-0230 


0160-0362 
0180-0197 
0180-0197 


1901-0040 
1901-0040 


9140-0096 
9140-0096 
9140-00 96 
9100-2288 


1854-0215 
1854-0215 
1853-0036 


2100-1661 
0757-0931 
0683-2745 
2100-2517 
0757-0924 


0757-0948 
0757-0948 
0757-0965 
0757-0931 
0757-0924 


See introduction to this section for ordering information 


Description 


DIODE-ZNF 1261V 5% DO 7 PO=.4W TC=4+2.064% 
DIOQDE-ZNR 1OV 5% DO-7 PO=.4W TC=+.06% 
DIODE~ZNR 1GV 5% DO-7 PD=.4W TC=+.06% 


COIL=FXD MOLDED RF CHOKE 500UH 
COIL~FXD MOLCEOD RF CHGKE 500UH 
COIL=FXD MOLDED RF CHOKE S5SOQ0UH 
COIL=FXD MCLDED RF CHOKE SOGUH 


TSTR=ST FET OUAL N=CHANNEL 
TRANSISTOR MCSFET 2N435]1 N=-CHAN E-MODE 


RESISTOR 2.37K 1% e125W F TC=O0t-100 
RESISTOR 2e7K 2% 2125W F TC=0+—-100 
RESISTOR 28-7 1% 2.125W F TC=0+—100 
RESISTOR 464K 1% .125W F TC=0+-100 
RESISTOR 1e1K 1% -125wW F TC=0+—100 


RESISTCR 300 2% -125W F TC=0+-100 
RESISTOR 2221 1% .125W F TC=0+100 
RESISTOR 261 1% .125w F TC=0+- 100 
RESISTOR 1.1K 1% .125W F TC=04—100 
RESISTOR 10K 2% .125W F TC=0+-100 


RESISTOR 28.7 1% .125W F TC=0+-100 
RESISTOR 1K 2% .125w F TC=0+-100 
RESISTOR=TRMR 500 10% C SIDE>ADJ 1-TURN 
RESISTOR 1M 5% .25w FC TC==800/+900 
RESISTOR 2K 2% .125W F TC=0+-100 


RESISTOR 3.9K 2% .125W F TC=0+=100 
RESISTOR 427K 2% .125W F TC=0+-100 
RESISTOR 4e7K 2% 2125wW F TC=0+-100 
RESISTOR 1M 5% .25W FC TC=-800/+900 
RESISTOR LOK 2% .125W TC=0+- 100 


RESISTOR 820 2% .125W TC=0+- 100 
RESISTOR 820 2% .125W Tc=0+ 100 
RESISTOR 383 1% .125W Tc=0+ 100 
RESISTOR 383 1% .125W TC=0+-100 


IC LINEAR 
IC LM306H COMPTR 
Ic MV 


DC AMPLIFIER/COMPENSATOR NOe 2 ASSEMBLY 
(SERIES 1220A) 
(LOADED CN 05340-20007 BLANK BOARD) 


CAPACITOR=-FXO; 2-2UF+-10% 20V0C TA 
CAPACITOR FXO$ 2e2UF+-10% 20V0C TA 
CAPACITOR -FXD; 2e2UF#10% 20VDC TA 
CAPACITOR-FXD 1LOOOPF*+-102 200WVDC POLYE 
CAPACITOR=FXD$ 22UFt=-10% 15V0C TA SOLID 


CAPACITOR=FXD; LUF+#=20% 50VDC TA=SOLID 
CAPACITOR=FXD3 22UF+=10% 15VDC TA SOLID 
CAPACITOR-FXO eLUF +-20% 600WVDC POLYE 
CAPACITOR=FXD 510PF + 5% 300WVDC MICA 

CAPACITOR -FXD; LUF+-20% 50VDC TA-SOLID 


CAPACITOR=FXD 5LOPF + 5% 300WVDC MICA 
CAPACITOR<-FXD; 2.2UF+ 10% 20VDC TA 
CAPACITOR-FXD; 2-e2UF+- 10% 20VDC TA 


DIODE~SWITCHING 30V 50NA 2NS 00-35 
DIODE-SWITCHING 30V 50NA 2NS DO-35 


COIL-FXD MOLDED RF CHOKE 1UH 10% 
COIL=FXD MOLDED RF CHOKE 1UH 10% 
COIL=FXD MOLDED RF CHOKE 1UH 10% 
COIL=FXD MOLDED RF CHOKE IMH 10% 


TRANSISTOR NPN SI PD=350MW FT=300MHZ 
TRANSISTOR NPN SI PD=350MW FT=300MHZ 
TRANSISTOR PNP SIL PD=310MW FT=2507HZ 


RESISTOR=TRMR 20K 5% WW SIDE-ADJ 
RESISTOR 2K 2% .125W F TC=0+-100 
RESISTOR 270K 5% .25W FC TC=>800/+900 
RESISTOR=TRMR SOK 10% C SIDE~AOJ 1-TURN 
RESISTOR 1K 2% .125W F TC=0+-100 


RESISTOR LOK 2% .125W F TC=0+- 100 
RESISTOR LOK 2% .125W F TC=0+-100 
RESISTOR 51K 2% .125W F TC=0+—-100 
RESISTOR 2K 2% .125W F TC=0+-100 
RESISTOR LK 2% .125W F TC=0+=100 


Mfr Part Number 


$Z 10939 206 
$Z 10939-182 
SZ 10939 182 


19/503 
19/503 
19/503 
19/503 


DN377 
2N4351 


C4-1/8-T0-2371-F 
C4-1/8-T0=2701-G 


PME55-1/8=TO 2BR7 -F 


C4-1/8>T0-4641-F 
C4-1/8=T0-1101-F 


C4-1/8-T0°301-G 
MF4C1/8=T0=22R1=F 
C4-1/8=T0-2610-F 
C4-1/8-TO-1L101-F 
C41/8-T0-1002-G 


PME55-1/8-T0:-2BRT7-F 


C4-1/8-T0=1001-6 
ET50X501 

CB1055 
C4-1/8=T0-2001-G 


C4-1/8-T0=3901-G 
C4>1/8-T0-4701-G 
C4-1/8-T0-4701-G 
CB1055 

C4-1/8-T0=1002-G 


C4-1/8-T0-821-G 
C4-1/8-T0-821°-G 
C4-1/8=T0=3 83R-F 
C4-1/8-> T0-383R-F 


1826-0073 
LM306H 
9602PC 


05340-60007 


1500225 X9020A2 
150D225X9020A2 
150D225X9020A2 
292P10292 

1500226 X901582 


150D105xX0050A2 
150D226X9015B2 
0170-0022 
0160= 0362 
150D1 05X0050A2 


0160-0362 
150D225X9020A2 
150D225X9020A2 


1901-0040 
1901-0040 


15/101 
15/101 
15/101 
09=A102K 


SPS 3611 
SPS 3611 
SPS-3612 


3057P+1~203 
C4-1/8-TO-2001-G 
CB2745 

ET50X503 
C4-1/8-T0=1001-G 


C4=1/8- TO-1002=G 
C4°1/8=T0-1002-G 
C4-1/8-T0-5102-6 
C4-1/8-T0-2001-G 
C4-1/8-T0-1001-G 
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Model 5340A 
Replaceable Parts 


Table 6-1. Replaceable Parts, 5340A Standard Instruments 


HP Part ante Mfr 


Reference 
Designation 


Mfr Part Number 


0698-6681 RESISTOR 961 5% o125W CC TC=0+850 BB91G5 
0683-5145 RESISTOR 510K 5% .25wW FC TC=-800/+900 CB5145 
0757-0965 RESISTOR 51K 2% .125W F TC=O0+ 100 C4-1/8=T0-5102-G 
0757-0948 RESISTOR LOK 2% .125w F TC=0+ 100 C421/8-T0=1002~G 


0757-0948 RESISTOR LOK 2% 2125W TC=0+- 100 C4-1/8=T0-1002-G 


0757-0907 RESISTOR 200 2% .125W TC=0+ 100 C4-1/8 T0=201-G 


0757-0955 RESISTOR 20K 2% .125W F TC=0+ 100 C4=1/8-T0=2002-G 
0757-0948 RESISTOR LOK 2% .125W F TC=0+-100 C4=1/8-T0O=1002-G 
0757-0924 RESISTOR 1K 2% .125W F TC=0+-100 C4-1/8-T0-1001-G 


0757-0965 RESISTOR 51K 2% .125w F TC=0+- 100 C4 -1/8+T0-5102-G 


TERMINAL--STUC SPCL PRESS MTG 
TERMINAL-STUD SPCL PRESS MTG 
TERMINAL-STUC SPCL PRESS MTG 
TERMINAL-STUC SPCL PRESS MTG 


0360 0124 
0360-0124 
0360-0124 
0360-0124 


0360-0124 
0360-0124 
0360-0124 
0360-0124 


IC:LINEAR 


1826-0073 1826-CO07T3 


1826-0073 ICsLINEAR 1826-0073 
1826-0026 IC LM311H CGOMPTR LM311H 
1826-0021 IC LM310H FOLR LM310H 


1820-0068 ICzSNT410N SNT410N 


1820-0515 


Ic MV 9602PC 


A1l0 05340-60008 VCO NOw 2 ASSEMBLY {SERIES 1328A) 


(LOADED ON 05340-20008 BLANK BOARD) 


65345-60008 


ALOCL 0180-0197 CAPACITOR=FXD$ 2e2UF+#-10% 20VDC TA 1500225X9020A2 


A10C2 0160-3789 CAPACI TGR-FXD S560PF +-20% 50wWVDC CER 0160-3789 
A10C3 0160-2291 CAPACITOR-FXD e1L8UF +-10% 80WVDC POLYE 292P1849R8 
A1CC4 0180-0405 CAPACITOR-FXDs 1-8UF+- 10% 20VDC TA 15001 85X9020A2 


A10C5 0180-0197 CAPACITOR<FXD$3 2-e2UF#-10% 20V0C TA 1509225xX902 0A2 


A1L0C6 0160-37389 CAPACI TOR<=FXD 560PF + 20% SOWVEC CER 0160-3789 


A1LOCT 0180-1745 CAPACITOR-FXO; 1e5UF+-10% 20V0C TA 150D155X9020A2 
A10C8 0180-0197 CAPACITOR-FXD; 2e2UF+ 10% 20V0C TA 1500225 X9020A2 
A10C9 0160-3789 CAPACITOR=FXD 560PF +-20% S5OWVOC CER 0160>3789 


A10C10 0 160-2263 CAPACITOR=FXO 16PF +=5% SOOWVDC CER 0160-2263 


AlOC1L1 0160-3789 CAPACITOR-FXD 560PF +-20% SOwWVOC CER 0160-3789 
A1cC12 0 160-2263 CAPACITOR: FXC L8PF ++=5% SOOWVDC CER 0160-2263 
A10C13 0160-3789 CAPACITOR-FXD 560PF +-20% SOWVOC CER 0160-3789 
A10C14 0160-3789 CAPACITOR-FXD 560PF +~20% 5SOWVCC CER 0160-37895 
ALOC15 0140-0173 CAPACITOR-FXD 305PF +-1% 1LOOWVDC MICA DM1L9EZ05RFOLOOWVICR 


A1LOC16 


0160-3789 CAPACI TOR- FXO 


560PF 


+—-20% SOwVOC CER 0160-3789 


A1LOCR1 1901-0040 DIODE-SWITCHING 30V SONA 2NS 00-35 


1901-0040 


ALOCR2 1901-0040 DIODE-SWITCHING 30V 50NA 2NS DO-35 1901-0040 
ALOCR3 NOT ASSIGNED 

PU 05340-80005 DIODE, MATCHED QUAD 05340-80005 
A10CR54 ' 5 


ALOL1 9140-0158 COIL-FXD MOLDED 1UH 10% 10/101 


A10L2 9140-0158 COIL=FXD MOLDED RF CHOKE 1UH 102 10/101 
A1LOL3 9100-2275 COIL=FXD MOLDED RF CHOKE 82UH 10% 10/822 
A1OL4 9140-0145 COIL=FXD MOLDED RF CHOKE 8.2UH 102 10/821 
ALOLS 9100-2265 COIL=FXD MOLDED RF CHOKE 10UH 102 10/102 


A1LOL6 9140-0158 COIL=FXD MOLDED 1UH 10% 10/101 
ALOL7T 9140-0158 COIL=FXD MOLDED RF CHOKE 1UH 10% 10/101 
ALOLS 9140-0158 COIL-FXD MOLDED RF CHOKE 1UH 10% 10/101 
ALOLY 9140-0158 COIL=FXD MOLDED RF CHOKE 1UH 10% 10/101 
A10L10 9140-0158 COIL=FXD MOLDED RF CHOKE 1UH 10% 10/101 


A1OMPL 05340-20041 


SPACER BOARD 05340+20041 


A10Q1 1853- 0036 TRANSISTOR PNP SIL PD=310MW FT=2507HZ SPS-3612 


A10Q2 1854-0073 TRANSISTOR NPN SI TO-72 PD=209MW 1854-0073 
A10Q3 1854-0583 TRANSISTOR NPN SI TO=92 PO=310MW MPS=A18 
A1004 1854-0005 TRANSISTOR NPN 2N708 SI TO-18 PD=360MW 1854-0005 
A10Q5 1854-0345 TRANSISTOR NPN 2N5179 SI TO=72 PD=200MW 2N5179 


A1L0Q6 1854-0345 TRANSISTOR 


NPN 


2N5179 SI TO-72 PD=200MW 2N5179 


ALORL 0757-0278 RESISTOR 


1.78K 1% .125W F TC=0#-100 C4-1/8»T0=-1781=F 


Al1OR2 0698 3439 RESISTOR 178 1% .125W F TC=0+-100 C4-1/8-T0-173R-F 
A1OR3 0757-0442 RESISTOR 10K 1% .125W F TC=0+=100 C4-1/8=T0-1002>F 
ALORS 0683-2725 RESISTOR 2-7K 5% .25W FC TC=-400/+700 CB2725 

ALORS 0757-0123 RESISTOR 34-8K 1% .125W F TC=0+#-100 C5-1/4-T0=3482-F 


ALOR6 


0698-3136 RESISTOR 17-8K 1% .125W F TC=0+-100 C4=-1/8-TO=-17382-F 


A1OR7 0757-0278 RESISTOR 1.78K 1% .125W F TC=0+~100 C4-1/8=TO=17381-F 
ALORS 0757-0283 RESISTOR 2K 1% .125W F TC=0+-100 C4-1/8>T0-2001=F 
A1LORO 0698-3450 RESISTOR 42-2K 1% .125W F TC=0+ 100 C4-1/8-T0>4222=F 
A10R10 NOT ASSIGNED 


4A10CR4, A10CR5, A12CR4, AND A12CR5 ; y : : ; 
ARE A MATCHED SET. IF ANY ONE DIODE See introduction to this section for ordering information 
IS REPLACED, ALL FOUR MUST BE REPLACED. 
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Model 53840A 
Replaceable Parts 


Table 6-1. Replaceable Parts, 5340A Standard Instruments 


HP Part poses Mfr 


NOT ASSIGNED 

RESISTOR 2e15K 1% e125W F TC=0+ 100 
RESISTOR 215 1% .125W F TC=0+-100 
RESISTOR 422 1% .125w F TC=O0+ 100 
RESISTOR 100 5% .25w FC TC=-400/+500 


Mfr Part Number 


Reference 
Designation 


ALORIL 
AlCR1L2 
A1OR13 
ALORLS 
A1OR15 


0698-0084 
0698-3441 
0698-3447 
0683-1015 


C4=1/8- Th=2151-F 
C4&-1/8- T0=215R-F 
C4-1/8-T0-422R-F 
CBiO15 


0683-5125 
0698-6000 
0683-7515 
0698-3378 
0683-1025 


RESISTOR 521K 5% .225wW FC TC=-400/+700 
RESISTOR 2.7K 5% 2125wW CC TC=0+882 
RESISTOR 750 5% .25W FC TC=-400/+600 
RESISTOR 51 5% .125W CC TC=0+588 
RESISTOR 1K 5% .25wW FC TC=-400/+600 


ALORL6 
A1LOR1L7 
A1OR18 
A10R19 
A1LOR20 


CB5125 
BB2725 
CB7515 
BB5105 
cb1025 


0698-5174 
0757-0288 
0698-3113 
0698-3151 
2100-2413 


RESISTOR 200 5% .125wW CC TC=0+882 
RESISTOR 9.09K 1% .125W F TC=0+ 100 
RESISTOR 100 5% 2125wW CC TC=0+588 
RESISTOR 2-87K 1% .125wW F TC=0+- 100 
RESISTOR-TRMR 200 10% C SIDE-ADJ 1-TURN 


ALOR2Z1L 
A10R22 
A1GR23 
A10R24 
ALOR25 


BB2015 

MF4C1/8 -T0-9091=F 
BB1LO1L5 
C4-1/8-T0=-2871-F 
ET50X201 


ALOTL 08553-6012 TRANSFORMER, RF (CODE = BLUE) 08553-6012 


AloTPL 0360-0124 TERMINAL-STUD SPCL PRESS MTG 0360-01 24 


A10U1 1820-1179 IC, TTL DIGITAL 1820-1179 


AlOzZi 


All 


Al1Cl 
A11C2 
A1L1C3 
A11C4 
Al1C5 


A11C6 
A11C7 
A11C8 
A11C9 
A11C10 


A11C11 
A1lLC12 


ALLLL 
A11L2 


A11R1 
ALLR2 
A11R3 
ALLRS 
ALLRS 


A11R6 
AL1RT 
A1LLRS 


ALIRO 


Allul 
Al1LU2 


Al2 


A13C1 
A13C2 
A13C3 
A13C4& 
A13C5 


A13C6 
A13C7 
A13C8 
A13C9 
A13C10 


A13C11 
A13C12 
A13C13 
A13C13 
A13C14 


9100-1788 


05340-60009 


0180-0374 
0180-0374 
0160-3789 
0160-3789 
0180-0374 


0180-0374 
0160-2055 
0160-2055 
0160-3060 
0160-3060 


0160-0155 
0160-3060 


9140-0210 
9140-0210 


0757-0928 
0757-0927 
0757-0931 
0757-0950 
0757-0924 


0757-0931 
0757-0922 
0757-0954 


0757-0910 


1826-0073 
1858-0018 


05340-60008 


05340-60010 


0180-0106 
0180-0197 
0160-3277 
0160-3277 
0160-3277 


0160-3277 
0160-3277 
0160-3277 
0160-3277 
0160-3277 


0160-3277 
0160-3277 
0160-3277 
0160-3277 
0 160-3277 


COILs FXD; NON-MOLDED RF CHOKE; «75UH 


MIXER ASSEMBLY (SERIES 1220A) 
(LOADED ON 05340-20009 BLANK BOARD) 


CAPACITOR-FXD3 
CAPACITOR=FXD; 
CAPACI TOR-FXO 
CAPACI TOR=FXD 
CAPAC ITGR-FXD3 


CAPACITOR-FXD;5 
CAPACI TOR~-FXD 
CAPACITOR=FXD 
CAPACITOR<-FXD 
CAPACI TOR=FXD 


CAPACI TOR--FXD 
CAPACI TOR-FXD 


LOUFt-10% 20V0C TA-SOLID 
LOUF+=-10% 20V0C TA-SOLIO 
560PF #-20% 50WVDC CER 
560PF +=20% 50WVDC CER 
1OUF+-102% 20V0C TA SOLIO 


1OUF+-10% 20VDC TA-SOLID 
oOLUF +80-20%8 LOOWVDC CER 
eO1lUF #80-20% LOQWVDC CER 
elUF +-20% 25wVO0C CER 
elUF #+-20% 25wWVOC CER 


3300PF +-10% 200WVDC POLYE 
eLUF +208 25WV0C CER 


COIL-FXD 
COIL-FXD 


RESISTOR 
RESISTOR 


MOLDED RF CHOKE 
MOLDED RF CHOKE 


1.5K 2% .125W F 
1.3K 2% -125W F 


100UH 5% 
1OOUH 52 


TC=0+—-100 
TC=0+—100 


RESISTOR 2K 2% .125W F TC=0+~-100 
RESISTOR 12K 2% .125W F TC=O0+- 100 
RESISTOR LK 2% -125W F TC=0+-100 


RESISTOR 2K 2% .125W F TC=0+4-100 

RESISTOR 820 2% .125W F TC=0+-100 

RESISTOR 18K 2% .125W F TC=0+-100 
FACTORY SELECTED PART 

RESISTOR 270 2% .125wW F TC=0+-100 


IC:LINEAR 
IC 


VCO NO. 1 ASSEMBLY 
SAME AS AlOQ» USE PREFIX Al2 


LIMITER/AMPLIFIER ASSEMBLY 
(SERIES 1408A REV. 8) 
(LOADED ON 05340-20010 BLANK BOARD) 


CAPACI TOR-FXD3 
CAPACITOR-FXD$ 
CAPACI TOR=FXD 
CAPACI TOR-FXD 
CAPACITOR=-FXD 


CAPACI TGR=FXD 
CAPAC ITOR-FXD 
CAPACI TOR-FXD 
CAPACITOR=FXD 
CAPACI TOR=FXD 


CAPACI TOR=FXD 
CAPACITOR-FXD 
CAPACITOR-FXD 
CAPACI TOR-FXD 
CAPACITOR=FXD 


60UFt-20% 6VDC TA-SOLID 
2e2UF#-10% 20V0C TA 
eO1lUF +-20% 50WVOC CER 
eOLUF + 20% 50wVOC CER 
eOLUF +- 20% SOWVOC CER 


eOLUF #~-20% S5OWVOC CER 
eOLUF +~20% SOWVDC CER 
eOLUF + 20% 5OWVOC CER 
eOLUF +: 20% 50WVOC CER 
eOQLUF +°20% 5OWVDC CER 


eO1UF +-20% SOWVEC CER 
eOLUF +-20% 50WV0C CER 
eO1lUF + 20% 50wVOC CER 
eOLUF #202 S5OWVDC CER 
eOLUF += 20% S5OWVOC CER 


See introduction to this section for ordering information 


VK200-20/4B 


05346-69009 


150D1 06 X9020B82 
150D1 05 X902082 
0160-3789 
0160-3789 
15001 06 X902082 


150D106X902082 
0160-2055 
0160-2055 
0160-3060 
0160-3060 


292P33292 
0160-3060 


15/103 
15/103 


C4-1/8-TO-1501-G 
C4-1/8-TO0-1301+G 
C4-1/8-T0=2001-G 
C4=1/8-T0-1202=G 
C4-1/8-TO=1L001L=G 


C4-1/8=T0=2001-G 
C4-1/8-T0-821-G 
C4-1/8-T0=-1802=G 


C4-1/8-T0-271-G 


1826-0073 
1858-0018 


05340-60908 


05340-60010 


150D6 06 X0006B2 
150D225X9020A2 
0160-3277 
0160-3277 
0160-3277 


0160-3277 
0160-3277 
0160-3277 
0160-3277 
0160-3277 


0160-3277 
0160=3277 
0160-3277 
0160-3277 
0160-3277 


Model 5340A 
Replaceable Parts 


Table 6-1. Replaceable Parts, 5340A Standard Instruments 


Reference HP Part anus Mfr 


Mfr Part Number 


A13C15 
A13C16 
A13C17 


A13LLE 
A13L2 
A13L3 
A1L3L4 
A1L3L5 


A13L6 
A1L3LT 
A13L8 
A139 


A1L3R1 
A13R2 
A13R3 
A1L3R4 
A13R5 


A1L3R6 
AL3R7 
A13R8 
A1L3R9 
A13R10 


A13R11 
A13R12 
A1L3RL3 
A13R14 
AL3R1L5 


A13R16 
A1L3R17 
A13R18 
A13R19 
A13R20 


Al3R21 
A1L3R22 
A13R23 
A13R24 
A13R25 


A13R26 
Al3R27 
A13R28 
A13R29 
A13R30 


A13R31 
A1L3R32 
A13R33 
A13R34 
A13R35 


A13R36 
A13R37 
A13R38 
AL3R39 


A13uUl1 
413U2 


Al4 


A14C1 
A14C2 
A14C3 
A14C4& 
A14&C5 


A1L4C6 
A14C7 
A14C8 
A14&C9 
A14C10 


A14C11 
A14C12 
A14(13 
A14C14 
A1l4C15 


A14C16 
A14C17 
A14C18 
A1l4C19 
A14C20 
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0160- 3277 
0160-3277 
0160-3277 


9100-2265 
9100-2265 
9140-0158 
9100-0368 
9100-0358 


9100-0368 
9100-0368 
9100-0368 
9100-0368 


0757-0907 
0757-0907 
0757-0403 
0757-0948 
0757-0948 


G757- 0941 
0757-0941 
0757-0915 
0757-0384 
0757-0915 


0757-0334 
0757-0384 
0757-0384 
0757-0907 
0757-0907 


0757-0907 
0757-0907 
0757-0907 
0757-0907 
0757-0907 


0757-0907 
0757-0907 
0757-0907 
0757-0948 
0757-0948 


0757-0941 
0757-0941 
0757-0915 
0757-0384 
0757-0911 


2100=2574 
0757-0384 
0757-0384 
0757-03 84 
0757-0907 


0757-0907 
0757-0907 
0757-0907 
2100-2632 


1858-0004 
1858= 0004 


05340-60011 


0160-2055 
0160-3277 
0160-3277 
0160-3277 
0160-3277 


0180-0197 
0180-0197 
0180-0197 
0180-0197 
0160-2055 


0160-2055 
0160-3277 
0140-0205 
0160-3277 
0160-3277 


0160-3277 
0140-0194 
0140-0194 
0140-0192 
0140-0192 


CAPACITOR~FXD 
CAPACITOR-FXD 
CAPACITOR=FXD 


CCIL~FXD MOLDE 
COIL=FXD MOLDE 
COIL=-FXD MOLDE 
COIL=FXD MOLDE 
COIL=FXD MOLDE 


COIL+FXD MOLDE 
COIL=FXO MOLDE 
COIL=FXD MOLDE 
COIL=FXD MOLDE 


RESISTOR 260 2 
RESISTOR 200 2 
RESISTOR 121 1 
RESISTOR LOK 2 
RESISTOR 10K 2 


RESISTOR 5.1K 
RESISTOR 5.1K 
RESISTOR 430 2 
RESISTOR 20 12 
RESISTOR 436 2 


RESISTOR 20 1% 
RESISTOR 20 1% 
RESISTOR 20 12 
RESISTOR 200 2 
RESISTOR 200 2 


RESISTOR 200 2 
RESISTOR 200 2 
RESISTOR 200 2 
RESISTOR 200 2 
RESISTOR 200 2 


RESISTOR 200 2 
RESISTOR 200 2 
RESISTOR 200 2 
RESISTOR 10K 2 
RESISTOR 10K 2 


RESISTOR 5.1K 
RESISTOR 521K 
RESISTOR 430 2 
RESISTOR 20 12 
RESISTOR 306 2 


REST STOR=TRMR 

RESISTOR 20 1% 
RESISTOR 20 1% 
RESISTOR 20 1% 
RESISTOR 200 2 


RESISTOR 200 2 
RESISTOR 200 2 
RESISTOR 200 2 
RESISTOR=TRMR 


IC CA3049 AMPL 
IC CA3049 AMPL 


LIMITER/AMPLIFIE 
(SERIES 1532A) 


eOLUF +- 20% S5OWVDC CER 
eOLUF + 20% SOWVCC CER 
eOlUF + 20% 5OWVOC CER 


D CHOKE LOUH 10% 
8) CHOKE LOUH 10% 
D CHOKE 1UH 10% 
8) CHOKE 233UH 102% 
D CHOKE .233UH 10% 


9) CHOKE .233UH 102 
D CHOKE 233UH 102% 
9) CHOKE .33UH 10% 
D CHOKE .33UH 10% 


% o125wW F TC=0+- 190 
% e125W F TC=0+-100 
Z 0125W F TC=0+ 100 
% 0125w F TC=0+ 100 
Z e125W F TC=0+—100 


2% .125W F TC=0+—100 

2% .125w F TC=O0+=-100 

Z 0125W F TC=0+-100 
2125wW F TC=0+-100 

% e125W F TC=0+ 100 


e125W F TC=0+-100 

e125W F TC=0+-100 

0125W F TC=0+-100 
% 2125W F TC=0+—-100 
% e125W F TC=0+-100 


2 e125W TC=0+-100 
% o125W Tc=0+-100 
Z% o125W TC=0+- 100 
% e125wW TC=0+ 100 
% .125W TC=0+— 100 


Z o125W TC=0+ 100 
% .125W TC=0+ 100 
% o125W Tc=0+ 100 
Z .125W TC=0+ 100 
% .125W TC=0+ 100 


2% 2125W F TC=0+-100 

2% 2125W F TC=0#-100 

% e125W F TC=0+-100 
e125W F TC=0+-100 

% e125W F TC=04+=100 


500 10% C SIDE=ADJ 1=-TURN 
e125W F TC=04#-100 
2125W F TC=0+-100 
e125wW F TC=04#-100 

% 125W TC=0+-100 


% e125W TC=0+— 100 
% .125W TC=0+-100 
2 125W TC=0+—100 
100 102% SIDE=ADJ 1=TURN 


R/MIXER ASSEMBLY 


(LOADED ON 05340-20011 BLANK BOARD) 


CAPACI TOR=FXD 
CAPACI TOR=-FXD 
CAPAC ITOR=FXD 
CAPACI TOR=FXD 
CAPACITOR=FXD 


CAPACI TOR=FXD; 
CAPACITOR=FXD35 
CAPACETOR=FXD; 
CAPACITOR=FXD; 
CAPACI TOR=FXD 


CAPACI TOR=FXD 
CAPACITOR=FXD 
CAPACITOR=FXD 
CAPACITOR-FXD 
CAPACITOR~FXD 


CAPACITOR=FXO 
CAPACITOR-FXD 
CAPACITOR-FXD 
CAPACITOR=FXD 
CAPACI TOR-FXD 


eO1UF +80-202 1LOOWVDC CER 
eOLUF +=20% SOwWVOC CER 
eO1lUF +-202 50WVOC CER 
eOLUF +-20% 50WVDC CER 
eOLUF +-20% SOWVCC CER 


2e2UF+-10% 20V0C TA 
2e2UF+- 10% 20V0C TA 
2e2UF+-10% 20VDC TA 
2e2UF+ 10% 20VDC TA 
eOLUF +80-20% 1LOOWVDC CER 


eOLUF +80-20% 1LOOWVDC CER 
eOQ1UF #-20% SOWVDC CER 
62PF +-52 300WVDC MICA 
eOLUF +-20% S5OWVDC CER 
eOlUF +202 50WVDC CER 


eO1UF +202 S5OWVOC CER 
LLOPF +-5% 306WVDC MICA 
L1OPF + 5% 300WVDC MICA 
68PF +=5% 300WVDC MICA 
68PF +-5% 300WVDC MICA 


See introduction to this section for ordering information 


0160-3277 
0160-3277 
0160-3277 


10/102 
10/102 
10/101 
10/330 
10/330 


10/330 
10/330 
10/330 
10/330 


C4-1/8- T0-201-G 
C4~1/8-T0=201-G 
C4-1/8-TG=1L2iR-F 
C4-1/8=T0-1002-G 
C4-1/8-T0-1002-6 


C4-1/8 TO=-5101-G 
C4-1/8°T0-5101-G 
C4=1/8=T0-431>G 
MF4C1/8=T0=20RO-F 
C4-1/8>T0=431-6 


MF4C1/8=TO-20R0-F 
MF4C1/8=T0O=20R0-F 
MF4C1/8=-TO-20RO-F 
C4=1/8- T0=201-G 
C4-1/8-T0=201-G 


C4=1/8-T0=201-G 
C4>-1/8-T0-201°G 
C4=-1/8-T0-201-G 
C4-1/8=T0=-201-6 
C4-1/8-T¥0=201-=G6 


C4-1/8-T0-201-G 
C4-1/8=T0-201-6 
C41/8-T0=-201-G 
C4-1/8-TO=-1002-G 
C4-1/8-TOQ-1002-G 


C4-1/8-T0=5101-G 


. C4-1/8-=T0-5101-G 


C4-1/8- T0=431-6 
MF4C1/8-T0O-20R0-F 
C4-1/8+T0-301-G 


ETSOX501 
MF4C1/8-T0O-20RO-F 
MF4C1/8=-TO-20R0-F 
MF4C1 /8=TO-20RO0-F 
C4&-1/8-T0=201-G 


C4-1/8=T0=-201-G 
C4-1/8-T0-201-G 
C4-1/8-T0-201=6 
ET50X101 


CA3 049 
CA3 049 


05340-60011 


0169-2055 
0160-3277 
0160-3277 
0160-3277 
0160-3277 


1500225X9020A2 
1500225 X902 0A2 
1500225X9020A2 
150D225 X902 0A2 
0160-2055 


0160-2055 
0160+ 3277 
DM15E 62 0J03 OOWVICR 
0160-3277 
0160+ 3277 


0160+ 3277 

DML5SFLLLJOZ00WVICR 
DML5F111LJO300WVICR 
DM15E 68 OJOZ00WVLCR 
DML5£68 0OJO3Z300WVICR 


Reference 
Designation 


A14C21 
A14C22 
A14C23 
A14C24 
A14C25 


A1L4C26 
A1L4&C27 


Al4CR1 
A14CR2 
A14CR3 
A14CR4 
A1L4CR5 


Al4L1 
A1l4&L2 
A14L3 
A14L4& 
A14L5 


A14L6 
AL4L7 
A1l4L8 


A14Ql 
A14Q2 
A14Q3 


A14R1 
A14R2 
A14R4¢ 
A1&R5 
A14R6 


AL4&RT 
A14R8 
A14R9 
A14R10 
Al4R1i1 


A1l4R12 
A1l4R13 
Al4R14 
Al4R15 
A14R16 


Al4R17 
A14R18 
A14R19 
A1l4R20 
Al4R21 


Al4R22 
A14R23 
A14R24 


A14U1 
A14U2 


ALS 


A15C1L 
A15C2 
A15C3 
A15C4 
A1LSC5 


A15C6 
A1LSCT 
A15C8 
ALS5C9 
A15C10 


A1S5Ci1l 
A15C12 
A15C13 
A15SC1L4 
AL5C15 


A15CR1 
A15CR2 


AL5L1 
A1L5L2 
A15L3 
AL5L4 
AL5L5 


Model 5340A 
Replaceable Parts 


Table 6-1. Replaceable Parts, 5340A Standard Instruments 


HP Part igi 


0180-1743 
0 160-3060 
0160-2055 
0160-3277 
0180-0210 


0160-2055 
0180-0210 


1901-0050 
1901-0050 
1901-0050 
1901-0050 
1902-31 82 


9140-0137 
9140-0137 
9140-0137 
9140-0137 
9100-2265 


9100-2265 
9140-0158 
9100-2272 


1854-0073 
1854-0073 
1854-0073 


0757-0907 
0757-0907 
0757-0900 
0757-0916 
0757-0924 


0757-0924 
0757-0915 
0757-0900 
0757-0924 
0757-0916 


0757-0924 
0757-0926 
0757-0926 
0757-0900 
0757-0926 


0757-0916 
0757-0911 
0757-0955 
0757-0926 
0698-3156 


0757-0941 
0757-0915 
0757-0948 


1820-0270 
1820-0475 


05340-60012 


0160-2259 
0 160 2203 
0121-0180 
0160-2261 
0160-2055 


0160-2055 
0160-2055 
0160-2055 
0160-2055 
0140-0191 


0121-0105 
0140-0191 
0121-0105 
0160-2249 
0160-2249 


1901-0535 
1901-0535 


9100-1616 
9100-2274 
9100-2274 
9100-2274 
9100-1614 


CAPACITOR=FXD$ e1UFH=-10% 35VDC TA=-SOLID 
CAPACITOR=FXO .1LUF #=20% 25wVOC CER 
CAPACITOR=FXD -OLUF #+80-20% 1LOOWVDC CER 
CAPACITOR=FXD .O1UF +: 20% 50WVOC CER 
CAPACITOR=FXD3; 3-3UF#=20% 15VDC TA 


CAPACITOR=FXD eOLUF #80-20% 1LOOWVDC CER 
CAPACITOR-FXD3 3-3UF+#-20% 15VDC TA 


DIODE-SWITCHING 80V 200NA 2NS 00-7 
OIODE-SWITCHING 80V 200NA 2NS 00-7 
DIGDE-SWITCHING 8OV 200NA 2NS DO-7 
OIODE=SWITCHING 80V 200NA 2NS DO-7 
DIODE-ZNR 12.1V DO-7 PDO=.4W TC=+.064% 


COIL-FXO MOLDED CHOKE 1MH 5% 
COIL=-FXD MOLDED CHOKE 1MH 5% 
COIL-FXD MOLDED CHGKE 1MH 5% 
COIL=FXD MOLDED CHOKE 1MH 5% 
COIL=FXD MOLDED CHOKE 1OUH 10% 


COIL-FXD MOLDED CHOKE 1OUH 10% 
COIL=FXD MOLDED CHOKE 1UH 10% 
COIL=FXD MOLDED CHOKE 47UH 10% 


TRANSISTOR NPN SI TO-72 PD=200MW 
TRANSISTOR NPN SI TO-72 PD=200MW 
TRANSISTOR NPN SI TO=72 PD=200MW 


RESISTOR 200 2% .125W F TC=0+-100 
RESISTOR 200 2% .125wW F TC=0+-100 
RESISTOR 100 2% .125W F TC=0+-100 
RESISTOR 470 2% .125W F TC=0+—100 
RESISTOR 1K 2% .125W F TC=0+-100 


RESISTOR 1K 2% .125W F TC=0+=100 
RESISTOR 430 2% .125W F TC=0+-100 
RESISTOR 100 2% .125W F TC=0+ 100 
RESISTOR 1K 2% .125W F TC=0+-100 
RESISTOR 470 2% .125W F TC=0+-100 


RESISTCR 1K 2% .125W F TC=0+~100 

RESISTOR 1.-2K 2% .125W F TC=0+-100 
RESISTOR 122K 2% .125W F TC=04+—100 
RESISTOR 100 2% .125wW F TC=0+- 100 
RESISTOR 122K 2% 2125W F TC=0+—100 


RESISTOR 470 2% .125W F TC=0+~100 
RESISTOR 300 2% .125W F TC=0+-100 
RESISTOR 20K 2% .125W F TC=0+—100 
RESISTOR 122K 2% -125W F TC=04—-100 
RESISTOR 14.7K 1% .125W F TC=0+-100 


RESISTOR 5e1K 2% 2125W F TC=04—100 
RESISTOR 430 2% .125W F TC=0+-100 
RESISTOR 10K 2% .125W F TC=0+- 100 


IC AMPL 
IC LN306H COMPTR 


10 MHZ DOUBLER ASSEMBLY (SERIES 1220A) 
(LOADED ON 05340-20012 BLANK BOARD) 


CAPACITOR-FXD 12PF #-5% S0OWVOC CER 
CAPACITOR=FXD 91PF +=5% 300WVDC MICA 
CAPACITOR-V TRMR=CER 15/60PF 200V PC-MTG 
CAPACITOR=FXO 15PF #-5% S5OO0WVOC CER 
CAPACITOR=FXD eO1UF +80-20% LOOWVDC CER 


CAPACITOR-FXD .O1LUF +80- 20% 1LOOWVDC CER 
CAPACITOR=FXD .OLUF +80-20% 1L0OWVDC CER 
CAPACITOR=-FXD eO1UF #80-20% 1LOOWVDC CER 
CAPACITOR=-FXD .O1LUF +80-20% LOOWVDC CER 
CAPACITOR=FXD 56PF +=5% 300WVDC MICA 


CAPACITOR-V TRMR=CER 9/35PF 200V PC-MTG 
CAPACITOR-FXD 56PF +-5% 300WVDC MICA 

CAPACITOR-V TRMR=CER 9/35PF 200V PC-MTG 
CAPACITOR-FXD 4.7PF +—.25PF 500WVDOC CER 
CAPACITOR—FXD 4.-7PF t-.25PF S5O00WVDC CER 


DICDE-SCHOTT KY 
DI ODE-SCHOTTKY 


COIL=FXD MOLDED RF 1-5UH 10% 
COIL<FXO MOLDED RF 68UH 10% 
COIL-FXD MOLDED RF 68UH 102 
COIL-FXD MOLDED RF 68UH 102 
COIL-FXD MOLDED RF o82UH 10% 


See introduction to this section for ordering information 


Mfr Part Number 


15001 04X9035A2 
0160-3060 
0160-2055 
0160-3277 
1500335 XO01L5A2 


0160-2055 
1500335 X0015A2 


1901-0050 
1901-0050 
1901-0050 
1901-0050 
SZ 10939-206 


19/104 
19/104 
19/104 
19/104 
10/102 


10/102 
10/101 
10/472 


1854-0073 
1854-0073 
1854-0073 


0757-0907 

0757-0907 
C4-1/8=T0-101=G 
C4-1/8-T0=471-G 
C4-1/8=TO-1001-G 


C4-1/8-TO-1001=G 
C4-1/8-T0-431-G 
C4 1/8-TO=-1LO1-G 
C4-1/8>TO=1L001=G 
C4-1/8-T0-471-G 


C4-1/8>T90-1001-G 
C4-1/8>TO1201-G 
C4-1/8-TO0=1201=G 
C4-1/8>TO=-101-G 

C4-1/8=T0=1201=G 


C4=1/8=T0>471-6 
C4>1/8=T0=301-G 
C4-1/8-T02002-G 
C4-1/8-T0-1201-G 
C4-1/8-T0-1472=F 


C4-1/8T0=-5101=G 
C4-1/8-T0-431-G 
C4-1/8-T0=-1002-G 


733HC 
LM306H 


05340-60012 


0160-2259 
0160-22 03 
304324 15/60PF N1500 
0160-2251 
0160-2055 


0160-2055 
0160-2055 
0160-2055 
0160-2055 
OML5E560J0300WVICR 


304324 9/35PF N650 
DM1LS5SE560J0300WVICR 
304324 9/35PF N650 
0160-2249 
0160-2249 


1901-0535 
19901-0535 


15/151 
10/682 
10/682 
10/682 
15/820 
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Model 5340A 
Replaceable Parts 


Table 6-1. Replaceable Parts, 5340A Standard Instruments 


HP Part te Mfr 


9100-1614 


Reference 


Designation Mfr Part Number 


A15L6 COIL-FXO MOLCED RF CHOKE .82UH 10% 15/820 


A15R1 0757-0916 RESISTOR 470 2% .125W F TC=0+- 100 C4-1/8-T0=471-G 


AL5R2 0698-3440 RESISTOR 196 1% .125W F TC=0+ 100 C4=1/8- 10-1 96R=F 
A1L5R3 0698-3440 RESTSTOR 196 1% .125W F TC=0+- 100 C4-1/8=TO=196R-F 
A15R4& 0757-0401 RESISTOR 100 1% .125W F TC=0+~—100 C4-1/8- TO=101=>F 
A15R5 0757-0401 RESISTOR 100 1% .125W F TC=0+- 100 C4°1/8=TO=-101-F 


AL5R6 O757- 0438 RESISTOR 5e11K 1% .125W F TC=0+ 100 C4-1/8- TO-5111-F 
AL5RT 0698-3158 RESISTOR 23-7K 1% .125W F TC=0+ 100 C4=1/8=10-2372-5 
A1L5R8 0757-0416 RESISTOR 511 1% .125W F TC=0+-100 C4-1/8=TO=S51LIR=F 
A15R9 0757-0416 RESISTOR 511 1% 2125W F TC=0+- 100 C4°1/8-TO-51L1R-F 


A1L5R10 0757-0278 RESISTOR 1.-78K 1% .125W F TC=0+ 100 C4-1/8-T0=1781-F 


A15R1I1L 
A15R12 
AI5R13 
A15R14 


0757-0912 
0757-0441 
0757-0199 
0757-0428 


RESISTOR 330 2% .125W F TC=0+-100 
RESISTOR 8225K 1% .125W F TC=0+4+-100 
RESISTOR 21-25K 1% .125W F TC=0+-100 
RESISTOR 1-62K 12% -.125W F TC=0+-100 


C4-1/8-T0=331-G 
C4-1/8-T0=8251°F 
C4-1/8=T0-2152-F 
C4-1/8=T0=1621=F 


1858-0004 


A15U1 IC CA3049 AMPL CA3049 


Al6 05340-60015 MOTHER BOARD ASSEMBLY (SERIES 1220A) 


(LOADED GN 05340-20015 BLANK BGARD) 


05340-69915 


0160-3277 CAPACITOR-FXD .O1UF #-20% 5OWVOC CER 


Al6Cl 0160-3277 


A16C2 0160-3277 CAPACITOR-FXOD .O1UF +-20% 5OWVCC CER 0160-3277 
A16C3 0160-3277 CAPACITOR-FXD -OLUF +°20% 50WVOC CER 0160-3277 
A16C4 0160-3277 CAPACITOR- FXD .O1UF +-20% 50WVDC CER 0160-3277 
A1L6C5 0160-3277 CAPACITOR -FXD -OLUF + 20% 5OWVDC CER 0160-3277 


A16C6 
A16C7 
A16C8 


0160-3277 
0160-3277 
0160-3277 


CAPACITOR<FXD eOLUF + 20% 50WVDC CER 
CAPACITOR FXD oOLUF + 20% SOWVOC CER 
CAPACITOR-FXD -OLUF 50WVDC CER 


0160-3277 
0160-3277 
0160-3277 


Al6J1 1250-0257 CONNECTOR-RF SMB 1250-0257 


A16J52 1250-0257 CONNECTOR-RF SMB M PC 1250-0257 
A1653 1250-0257 CONNECTOR=RF SMB M PC 1250=0257 
A16J4 1250-0257 CONNECTOR-RF SMB M PC 1250-02 57 
416J5 1250-0257 CCNNECTOR-RF SMB M 125C-0257 


A16J6 
A16J7 


1250-0257 
1250-0257 


CONNEC TOR-RF 
CONNEC TOR-RF 


SMB 
SMB 


1250-0257 
1250-0257 


XA4 1251-1668 CONNECTOR:RT—-ANGLE MOUNT 1251-1668 


XA5S 1251-1668 CONNECTOR:RT=ANGLE MOUNT 1251-1668 
XA6 1251-1668 CONNECTOR?RT=ANGLE MOUNT 1251-1668 
XA7 1251-1668 CONNECTOR:RY-ANGLE MOUNT 1251-1668 
XA8 1251-1668 CONNECTOR:RT=ANGLE MOUNT 1251-1668 


XA9 1251-1668 CONNECTOR:RT=ANGLE MOUNT 1251-1668 


XA10 1251-1668 CONNECTOR:RT=ANGLE MOUNT 1251=1668 
XA11 1251-1668 CONNECTOR:RT=ANGLE MOUNT 1251-1668 
XA12 1251-1668 CONNECTOR :RT-ANGLE MOUNT 1251-1663 
XA13 1251-1668 CONNECTOR: RT=ANGLE MOUNT 1251-1668 


XA14 
XA15 


1251-1668 
1251-1668 


CONNECTOR:RT=ANGLE MOUNT 
CONNECTOR:RT=ANGLE MOUNT 


1251-1668 
1251-1668 


Al7 05340-60041 DIRECT COUNT AMPLIFIER ASSEMBLY 05340-60041 


05340-00019 COVER, HOUSING 05340-00019 
05340-20034 HOUSING, OC AMPLIFIER 05340-20034 
05340-20041 SPACER BOARD 05340-20041 


05340-60046 


CABLE ASSEMBLY, DIRECT COUNT 05340-60346 


05340-60038 DIRECT COUNT AMPLIFIER BOARD ASSEMBLY 
(SERIES 1416A REV. B) 


(LOADED ON 05342-20038 BLANK BOARD) 


05340-60038 


ALTALCL 0180-0106 CAPACITOR=FXD; 60UF4=20% 6VDC TA- SOLID 150D606 X000682 


ALTA1C2 0180-0106 CAPACITGR-FXD; 60UF+=20% 6VDC TA-SOLID 150D 606 X0006B2 
ALTAIC3 0160-3789 CAPACITOR=FXO 560PF +-20% SOWVOC CER 0160-3789 
ALTAIC4 0160-3789 CAPACITOR=FXD 560PF +-20% SOWVDC CER 0160-3789 
ALTALC5 0180-0155 CAPACITOR-FXD; 2e2UF+- 20% 20V0C TA 150D225xX0020A2 


ALTAILCS 


0180-0155 CAPACITOR<FXD$ 2e2UF+#-202 20VDC TA 1500225X002 0A2 


A1LTAIC7 0180-0155 CAPACITOR-FXD; 2e2UF+-20% 20VDC TA 1500225 x0020A2 
ALTAILCS 0160-3789 CAPACITOR=FXD S60PF + 20% 5OWVDC CER 0160-3789 = 
A1LTALC9O 0160-3789 CAPACITOR-FXD S60PF +-20% 50WVOC CER 0160-3789 
ALTALCLO 0160-3789 CAPACITOR~FXD 560PF +-20% 50WVOC CER 0160-3789 


ALTAIC11 0180-0197 


CAPACITOR-FXD3 2-2UF+- 10% 20VDC TA 1500225 X9020A2 


A17A1C12 0180-0197 CAPACITOR=FXD; 2-2UF+-10% 20VDC TA 1500225 X9020A2 
A1TA1C13 0180-0106 CAPACITOR=FXD; 60UFt=20% 6VDC TA=SOLID 1500606 X0006B2 
AL7A1C14 0180-0106 CAPACITOR-FXD3 60UF+=20% 6VDC TA-SOLID 150D606 X000682 
ALTAICLS5 0160-3789 CAPACITOR=-FXO 560PF #=20% 50WVOC CER 0160=3789 


See introduction to this section for ordering information 
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Reference 
Designation 


AILTAIC16 
ALTAICL7 
A17A1C18 
ALTA1C19 
A1TA1C20 


A1L7A1C21 
A1TAIC 22 
ALTA1C23 


AITAICRI 
ALTALCR2 
ALTALCR3 
A1LTALCR4 
ALTALCRS 


AL7ALEL 
A1TA1LE2 
A1TALE3 


ALTALJ1 
A1TALJS2 


AITAILL 
ALTALL2 
ALTALL3 
ALTAIL4 
ALTALLS 


ALTALL6 
ALTALL7 


ALTAIR1L 
A1TAIR2 
ALTALR3 
ALTALR4G 
ALTAIRS 


ALTALRG 
ALTALRT 
ALTARS 
ALTALRO 
A17A1R10 


A1LTAIRI1 
ALTALR12 
ALTALR13 
ALTALR14 
ALTAIR15 


A17A1R16 
ALTAILR17 
ALTAIR18 
ALTALR19 
A1TAIR20 


A1TAIR21 
ALTA1R22 
ALTALR23 


ALTALTP1 


ALTALUL 
A1LTA1U2 
A17A1U3 
ALTALU4 
ALTALUS 


Model 5340A 
Replaceable Parts 


Table 6-1. Replaceable Parts, 5340A Standard Instruments 


HP Part 


0160-2248 


0160-3789 
0180-0106 
0180-1746 


0160-3789 
0160-3789 


1901-0535 
1901-0535 
1901-0040 


05340-80006 


9170-0029 
9170-0029 


1250-0257 
1250-0257 


9140-0158 
9140-0158 
9140-0158 
9140-0158 
9100-2252 


9100-2247 
9100-2247 


0698-5180 
0698-3113 
06986-3113 
0683-2035 


0683-2035 


0683-2015 


2100-1757 
0683-7525 
0698-3113 
0698-5177 
0675-1021 


0698-3378 
06986-3381 
0698-3114 
0683-5145 
~ 0683+ 3345 
2100-1759 
0698-5174 
0 360- 0124 
1826-0073 
1826-0026 
1820-0754 


1820-0753 
05340-20041 
05340-60036 


0960-0153 


0160-2143 
0160-2143 


9140-0179 
9140-0179 


05340-60031 


0180-0374 
0160-3879 
0180-0106 
0160-3879 
0180-0106 


See introduction to this section for ordering information 


Description 


CAPACITOR-FXD 4.3PF #-.25PF 5OQWVDC CER 
NOT ASSIGNED 

CAPACITOR-FXD 560PF +-20% SOWVDC CER 
CAPACITOR-FXD; 60UF+-20% 6VDC TA~SOLID 
CAPACITOR-FXD; 1L5UF#210% 20V0C TA- SOLID 


NOT ASSIGNED 
CAPACITOR-FXD 560PF #-20% SOWVOC CER 
CAPACITOR-FXD 560PF +#- 20% 50wVODC CER 


OLODE=SCHOTTKY 
DIODE-SCHOTTKY 
DIODE-SWITCHING 30V 50NA 2NS 00-35 


DIODE, MATCHED QUAD 


NOT ASSIGNED 
CORE-SHIELDING BEAD 
CORE-SHIELDING BEAD 


CONNECTOR: RF SMB M PC 
CONNECTOR-RF SMB M PC 


COQIL-FXO MOLDED CHOKE 1UH 102 
COIL=FXD MOLDED CHOKE 1UH 10% 
COIL-FXD MOLDED CHOKE 1UH 10% 
COIL-FXD MOLDED CHOKE 1UH 10% 
COIL-FXD MOLDED CHOKE .27UH 10% 


COIL=FXD MOLDED CHOKE .1UH 10% 
COIL=FXD MOLDED CHOKE -1UH 102% 


RESISTOR 2K 5% .125W CC TC=0+882 
RESISTOR 100 5% .125W CC TC=0+588 
RESISTOR 100 5% .125W CC TC=0+588 
RESISTOR 20K 5% .25W FC TC=-400/+800 
NOT ASSIGNED 


NOT ASSIGNED 
RESISTOR 20K 5% .25W FC TC=-400/+800 
NGT ASSIGNED 
NOT ASSIGNED 
RESISTOR 200 5% .25W FC TC=-400/+66C 


RESISTOR-TRMR 500 5% WW SIDE=ACJ 1<TURN 
RESISTOR 725K 5% .25W FC TC=-400/+700 
RESISTOR 100 5% .125wW CC TC=0+588 
RESISTOR 820 5% .125wW CC TC=0+882 
RESISTOR 1K 10% .125W CC TC=0+882 


RESISTOR 51 5% .125wW CC TC=0+588 
RESISTOR 150 5% .125w CC TC=0+882 
RESISTOR 300 5% .125wW CC TC=0+882 

NOT ASSIGNED 

RESISTOR 510K 5% .25W FC TC=-800/+900 


RESISTOR 330K 5% .25W FC TC=-800/+900 
RESISTOR=TRMR 2K 5% WW SIDE~ADJ 1-TURN 
RESISTOR 200 5% .125W CC TC=0+882 


TERMINAL-STUD SPCL PRESS MTG 


IC:LINEAR 

IC LM311H COMPTR 
IC AMPL 

NOT ASSIGNED 

IC GATE 


A1TAl MISCELLANEOUS PARTS 
SPACER BOARD 


10 MHZ OSCILLATOR ASSEMBLY 

(SERIES 1220A) STANDARD 

(LOADED GN 05340=20036 BLANK BOARD) 
OSCILLATOR TEMP. CONPENSATOR 10 MHZ 


CAPACI TOR-FXC 2000PF #80-20% 1OOOWVDC 
CAPACITOR-FXO 2000PF #80-20% 1000WVDC 


COIL=FXD MOLDED RF CHOKE 22UH 10% 
COIL-FXD MOLDED RF CHOKE 22UH 102 


INTERFACE A ASSEMBLY(STD. INSTRUMENT) 
(SERIES 1220A) 
(LOADED ON 05340-20031 BLANK BOARD) 


CAPACITOR-FXO3 LOUF+=10% 20VDC TA=SOLID 
CAPACITOR=FXD eO1UF + 20% LOOWVDC CER 
CAPACITOR=FXD$ 60UF#=20% 6VDC TA-SOLID 
CAPACITOR-FXD -O1UF ++20% LOOWVOC CER 
CAPACITOR-FXD3 60UF4#=20% 6VDC TA-SOLID 


Mfr Part Number 


0160-2242 


0160-3789 
1500606 X000682 
1500156 X902082 


0160-3789 
0160=3789 


1901-0535 
1901-0535 
1901-0040 


05340-80006 


56-590-65A2/4A 
56-590-65A2/44 


1250-0257 
1250-0257 


10/101 
10/101 
10/101 
10/101 
10/270 


10/100 
10/100 


BB2025 
BB1LOL5 
BB1O1L5 
CB2035 


CB2035 


CB2015 


CY¥+106- 
CB7525 
BB1OL5 
BB8215 
BB1021 


BB5105 
BB1L515 
BB3015 
CB5145 
CB3345 
CT=106-4 
BB2015 
0360= 01 24 
1826-00 73 
LM311H 
1820-0754 


1820-0753 


05340-20041 


05340-60036 


0960-01 53 


0160-2143 
0160-2143 


15/222 
15/222 


05340-60031 


15001 06X902082 
0160-3879 
150D606 X000682 
0160-3879 
15006 06 XO006B2 
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Model 5340A 
Replaceable Parts 


Reference 


HP Part now 


A19C6 
A19CR1 


A1SLL 
A19L2 
A19L3 


A19Q1L 


ALOR 
A1LOR2 
ALOR3Z 
A19OR4 
ALORS 


A19R6 
A1LORT 
A19RB 
A19R9 
A19R10 


A19R11 
Al9R12 
A19R13 
A1LIR1L4S 


A19U1 
&19U2 
A1SU3 
A1L9U4 
A19U5 


A19U6 
A19U7 


A19Z1 


A20 


A20C1 
A20C2 
A20C3 


A20R1 
A20R2 
A20R3 
A20R4 


A20U1 
A20U2 
420U3 
A20U4 
A20U5 


A20U6 
A20U7 
A20U8 
A20uU9 
A20U10 


A2oullL 
A20U12 
A20U13 
A20U14 
A20UL5 


A20UL6 
A20U17 
A20U18 
A20U19 
420U20 


A20U21 
A20U22 
A20U23 
A20U24 
A20U25 


&20U26 
A20U2T 
A20U28 


A20Z1 
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Table 6-1. Replaceable Parts, 5340A Standard Instruments 


0160-3879 


1901-0040 


9100-2247 
9140-0158 


1854-0560 


18610 0041 
0683-2725 
0683-1025 
0683-1025 
0683-1015 


0683-2725 
0683-2715 
0683-2715 
0683-4715 
0683-2725 


0683-2025 
0683-2025 
0683-2725 
0683-2725 


1820-0537 
1820-0174 
1820-0068 
1820-0716 
1820-0054 


1820-0054 
1820-0706 


9100-1788 


05340-60073 


0180-0106 
0160-3879 
0160-0196 


0683-2725 
0683-2725 
0683-2725 
0683-1215 


1820-0055 
1820- 0054 
1820-0077 
1820-0054 
1820-0099 


1820-0099 
1820-0099 
1820-0055 
1820-0055 
1820-0077 


1820-0077 
1820-0055 
1820-0174 
1820-6174 
1820-0055 


1820-0055 
1820-0069 
1820-0716 
1820-0904 
1820-0904 


1820-0716 
1820-0055 
18620-0615 
1820-1096 
1820-0261 


1820-0904 
1820-0904 
1820-0214 


9100-1788 


CAPACITOR=FXO .O1UF +- 20% 1LOOWVOC CER 
DIGDE SWITCHING 30V 50NA 2NS 00-35 


NOT ASSIGNED 
CGIL-FXD MOLDED RF CHOKE elUH 102 
COIL=FXD MOLDED RF CHOKE 1UH 102% 


TRANSISTOR NPN SI DARL PD=310Mk 


NETWORK RES 9—PIN-SIP .15-PIN-SPCG 
RESISTOR 207K 5% 225W FC TC=-400/+700 
RESISTOR 1K 5% .25W FC TC=-400/+600 
RESISTOR 1K 5% .25W FC TC=>400/+600 
RESISTOR 100 5% .25W FC TC=-400/+500 


RESISTOR 227K 5% «25W FC TC=+400/+700 
RESISTOR 270 5% e25W FC TC=~400/+600 
RESISTOR 270 5% e25W FC TC=+400/+600 
RESISTOR 470 5% 225W FC TC==400/+600 
RESISTOR 2e7K 5% 225W FC TC=-400/+700 


RESISTOR 2K 5% .25wW FC TC==400/+700 
RESISTOR 2K 5% «25W FC TC==400/+700 
RESISTOR 27K 5% .25wW FC TC=—-400/+700 
RESISTOR 2e7K 5% «25W FC TC=-400/+700 


IC SN74 13 N SCHMITT 
Ic:TTL HEX INVERTER 

IC 3SN7410N 

IC SN74 161 N COUNTER 
IC2SN7400N 


IC2SN7400N 
IC COMPTR 


COILs FXDs; NCN-MOLDED RF CHOKE$ -75UH 


TIME BASE BCARD ASSEMBLY 
(SERIES 1348A) 
(LOADED ON 05340-20018 BLANK BOARD) 


CAPACITOR-FXD; 60UF#-20% 6VDC TA-SOLID 
CAPACITOR=FXD -OLUF #-20% 1LOOWVDC CER 
CAPACITOR<-FXC 24PF +-5% 300WVDC MICA 


RESISTOR 2e7K 5% .25wW FC TC==400/+700 
RESISTOR 2e7K 5% .25W FC TC=-400/+700 
RESISTOR 2.7K 5% -25W FC TC=-400/+700 
RESISTOR 120 5% .25wW FC TC=-400/+600 


IC ¢SN7490N 
IC3SN7400N 
IC:TTL DUAL O FLIP/FLOP 
IC:SN7400N 
IC 3SN7493N 


IC 2SN7493N 
IC :SN7493N 
IC2SN7490N 
IC :SN7490N 
ICsTTL DUAL C FLIP/FLOP 


IC:TTL DUAL 0 FLIP/FLOP 
IC 2SN7490N 

IC:TTL HEX INVERTER 
IC:TTL HEX INVERTER 
IC2SN7490N 


IC:SN7490N 
IC :SN7420N 
IC SN74 161 N COUNTER 
IC COMPTR 
IC CCMPTR 


IC SN74 161 N COUNTER 
IC :SN7490N 

IC MC 8312P PUXR 

IC SN54 196 J 

ICsTTL MULTIVIBRATOR 


Ic COMPTR 
IC COMPTR 
IC:TTL BCD-TCG-DECIMAL DECODER 


COIL; FXD; NON=-MOLDED RF CHOKE; -75UH 


See introduction to this section for ordering information 


Mfr Part Number 


0160-3879 
1901-0040 


10/100 
10/101 


SPS6740 


1810-0041 
CB2725 
CB1025 
€B1025 
CB1015 


CB2725 
CB2715 
CB2715 
CB4715 
CB2725 


CB2025 
CB2025 
CB2725 
CB2725 


SN7413N 
SN7404N 
SN741L0N 
SN74161N 
SN740CN 


SN7400N 
9324DC 


VK200-20/48 


05340-60073 


1500606 X3006B2 


0160-3879 
0160= 01 96 


CB2725 
CB2725 
c82725 
cB1215 


SN7490N 
SN7400N 
SN7474N 
SN7400N 
SN7493N 


SN7493N 
SN7493N 
SN7490N 
SN7490N 
SNT7474N 


SNT474N 
SN7490N 
SN7404N 
SNT7404N 
SN7T490N 


SN7490N 
SN7420N 
SN74161N 
93L240C 
93L240C 


SN74161N 
SN7490N 
MC 8312P 
SN54196 J 
SN74121N 


93L 24DC 
93L24DC 
SN7442N 


VK200=20/4B 


Model 5340A 
Replaceable Parts 


Table 6-1. Replaceable Parts, 5340A Standard Instruments 


HP Part Meee Mfr 


0534C-60921 


Reference 


Designation Mfr Part Number 


CONTROL BOARD ASSEMBLY 
(SERIES 1252) 
(LOADED ON 05340-20021 3LANK BOARD) 


05340-60021 


A2iClL 0180-6106 CAPACITOR-FXD3 6CUFH—20% 6VDC TA-SOLID 1500606 X900682 


A21C2 0160 3879 CAPACITOR-FXC .OLUF +—20% LOOWVDC CER 0160-3879 
A21C3 0180-0197 CAPACITOR FXD; 2.2UF+- 10% 20VNC TA 150D225X902042 
A21C4 0186-0230 CAPACITOR-FXD$ LUF+- 20% S5GVDC TA SOLID 1500105X005 0A2 


1901-0040 
1901-C040 


DIODE- SWITCHING 30V 50NA 2NS 00 35 
DIQDE-SWITCHING 30V S50NA 2NS 0-35 


A21CR1 
A21CR2 


1901-0049 
1901-0040 


A21R1L 0683-2725 RESISTOR 207K 5% «25W FC TC=-400/+700 CB2725 
A21R2 0683-2725 RESISTOR 207K 5% .25wW FC TC=-400/+700 CB2725 
A21R3 1810-0041 NETWORK- RES 9%-PIN=SIP .15-PIN-SPCG 1810-0041 
A21R4 1810-0041 NETWORK-RES S-PIN-SIP .15=-PIN-SPCG 1810-0041 
A21R5 0683-2725 RESISTOR 207K 5% 225W FC TC=-400/+700 CBR2725 


0757-0956 
0757-0957 


RESISTOR 22K 2% .125wW F TC=0+ 100 
RESISTOR 24K 2% .125W F TC=0+- 100 


A21R6 
A21R7 


C4°1/8°-70°2202-G 
C4-1/8-T0-2402-G 


A21U1 1820-0616 IC MUXR 93220C 


A21U2 1820-0788 IC SN74 174 N FLIP-FLOP SN74174N 
A21uU3 1816-00C3 ICsRCM BIPOLAR 256-81T 1816-0003 
A21U4 1816-0004 IC2ROM BIPOLAR OUTPUT & QUALIFIER 1616-0004 
A21U5 1820 0054 IC:SN7400N SN7400N 


A21U6 1820-0054 IC:SN7400N SN7400N 


A21U7 1820-0054 IC ?SN7400N SN7400N 
A21uU8 1820-0054 IC :SN7400N SN7400N 
A21U9 1820-0515 Ic MV 9602PC 

A21U10 1820-0077 ICsTTL DUAL O FLIP/FLOP SN7474N 


A21ULL 1820-0174 IC:TTL HEX INVERTER SN7404N 


A21U12 1820-0640 IC SN74 150 N MUXR SN74150N 
A21U13 1820-0495 IC DECODER 9311D0C 
A21U14 1820-0054 IC2SN7400N SN7T400N 
A21U15 1820-0054 {C2SN7400N SN7400N 


A21U16 1820-0068 


A21Z1 


IC2SNT410N SN741L0N 


9100-1788 COIL$ FXD$; NON=-MOLDED RF CHOKE$; .75UH VK200-20/4B8 


A22 05340-60016 HIGH FREQUENCY COUNTER ASSEMBLY 
(SERIES 1328A) 


(LOADED ON 05340=20016 BLANK BOARD) 


05340-60016 


A22CL 0180-0106 CAPACI TOR-FXD; 6GOUF#20% 6VDC TA-SOLID 1500606 X007682 
A22C2 0160-3879 CAPACITOR-FXD »O1UF #-20% LOOWVDC CER 0160-3879 

A22C3 0140-0176 CAPACITOR=FXO 1OOPF +-2% 300WVDC MICA DM15F101G03 00WVICR 
A22C4 NOT ASSIGNED 


A22C5 NOT ASSIGNED 


A22C6 NOT ASSIGNED 


A22C7 0140-0176 CAPACITOR-FXD LOOPF +=2% 300WVOC MICA DM15F101G03 00OWVICR 
A22C8 - 0140-0176 CAPACITOR-FXD LOOPF +-2% 300WVDC MICA OM15F101G603 0OWVICR 
A22C9 0180-0106 CAPACITOR-FXD; 60UF*-20% 6VDC TA-SOLID 1500606 X0006B62 
A22C10 0160-3879 CAPACITOR-FXD .O1UF #-20% LOOWVDC CER 0160-3879 


A22Ccl1 0160-3879 CAPACITOR-FXD eO1UF +: 20% LOOWVDC CER 0160-3879 


A22C12 0160-3878 CAPACITOR-FXD LOOOPF +-20% 1LOOWVDC CER 0160-3878 
A22C13 0180-0106 CAPACITOR@FXD; 60UFt=20% 6VDC TA-SOLID 150D6 06 X000682 
A22C14 0160-3878 CAPACITOR<-FXD 1OOOPF + 20% LOOWVDC CER 0160-3878 
A22C15 0180-0106 CAPACITGR=FXD; 60UF+-20% 6VDC TA-SOLID 1500606 X000682 


A22cR1 1901-0535 DIODE SCHOTTKY 1901-0535 


A22J1 


1250-1368 CGNNECTOR-RF SMB M PC 1250-1368 


A22.1 9140-0158 COIL-FXD MOLOED RF CHOKE 1UH 10% 10/101 


A22Q1 1854-0071 TRANSISTOR SI PD=300MW FT=200MHZ 1854-0071 


A22Q2 1854-0071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 1854-0071 
A2203 1854-0071 TRANSISTOR NPN SI PO=300MW FT=209MPZ 1854-0971 
A2204 1854-0071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 1854- 0071 
A2205 1854-0071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 1854-0071 


A2206 


1854-0071 TRANSISTOR NPN SI PD=390MW FT=20CMHZ 1854-0071 


A2207 1854-0071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 1854-0071 
A22Q98 1854-0071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 1854-0071 
A22Q9 1854-0071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 1854-0071 
A22Q10 1854 0071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 1854-0071 


A22Q11 


1854-0071 TRANSISTOR PD=300MW FT=2COMHZ 1854-9071 


A22Q12 1854-0071 | TRANSISTOR NPN SI PO=300MW FT=200MHZ 1854-0071 
A22013 1854-0071 TRANSTSTOR NPN SI PD=300MW FT=200MHZ 1854-0071 
A22014 1854-0071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 1854-0071 
A22Q15 1854 0071 TRANSISTOR NPN SI PD=300MW FT=200MHZ 1854-0071 


See introduction to this section for ordering information 
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Model 53840A 
Replaceable Parts 


Table 6-1. Replaceable Parts, 5340A Standard Instruments 


Reference HP Part Cibee 


TRANSISTOR NPN SY PD=300MW FT=200MHZ 
TPANSISTOR NPN SI PD=300MW FT=200MHZ 
TRANSISTOR NPN ST SD=200CMW FT=600MHZ 
TRANSISTOR NPN 2N709 SI TC-18 PD=300MW 
TRANSISTOR NPN SI PO=200MW FT=600MHZ 


Mfr Part Number 


1854-0071 : 
1854-0071 
1954-0292 
1854-000? 
1854-0092 


A22Q16 1€54-CO71 
A22Q17 1854 0071 
A22Q18 1854-0092 
A22Q19 1854-0009 
A22Q20 1854-0092 
A22Q21 1854-0071 TRANSISTOR NPN SI PD=300MW FT=200MH2Z 1854-0971 i 
RESISTOR 51 5% .25W FC TC==400/+50C CB5105 f 
RESISTOR 100 5% .25W FC TC=-400/+500 CB1015 ia 
RESISTOR 51 5% .25W FC TC=+400/+500 CB5105 j 
RESISTOR 2K 2% 2125W F TC=0+-100 C4-1/8-TO 2001-G 

RESISTOR 2K 2% .125wW F TC=0+ 100 C4-1/8-TO-2001 - 


A22R1 0683-5105 
A22R2 0683-1015 
A22R3 0683-5105 
A22R4 0757-0931 
A22R5 0757-0931 


RESISTOR 2K 2% .125W TC=0+- 100 
RESISTOR 2K 2% .125wW TC=0+-100 


A22R6 0757-0931 F 
F 

RESISTOR 2K 2% .125W F TC=0+-100 
F 
Ww 


A22R7 0757-0931 
A22R8 0757-0931 
A22R9 0757-0931 
A22R10 0757-0934 


C4 1/8-T0-2001 - 
C4-1/8-TO~-2001~ 
C4-1/8 TO-2001- 4 
C4-1/8-T0=2701=G 


C4-1/8-T0=2001- I 
, 


RESISTOR 2K 2% .125W TC=0+-100 
RESISTOR 227K 2% 2125W F TC=0+-100 


RESISTOR 510 5% 225W FC TC==400/+600 CB5115 

RESISTOR 2-7K 2% 2125W F TC=0+-100 C4-1/8-T0-2701-G 1 
RESISTOR 51060 5% .25W FC TC==400/+600 } €85115 7 
RESISTOR 2-7K 2% 2125wW F TC=0+-100 C4-1/8-T0-2701-G 

RESISTOR 510 5% .25wW FC TC==400/+600 CB5115 


A22R11 0683 5115 
A22R12 0757-0934 
A22R13 0683-5115 
A22R14 0757-0934 
A22R15 0683-5115 


A22R16 0757-0934 
A22R17 0683-5115 
A22R18 0757-0934 
A22R19 0683-5115 
A22R20 0757-0934 


RESISTOR 207K 2% .125W F TC=0+-100 C4 1/8-T0=2701-G ; 
RESISTOR 510 5% .25wW FC TC==400/+600 CB5115 : 
RESISTOR 2.7K 2% .125W F TC=O0t-100 C4°-1/8-T0-2701-G l 
RESISTOR 510 52 -25W FC TC=~400/+600 CB5115 

RESISTOR 207K 2% 2125W F TC=O0+100 C4-1/8-T0=2701-G 


A22R21 0683-5115 
A22R22 0683-1515 
A22R23 0683-1515 
A22R24 0683-1515 
A22R25 0683-1515 


RESISTOR 510 o25W FC TC=—-400/+600 CB5115 
RESISTOR 150 225W FC TC=-400/+600 CBi515 
RESISTOR 150 °25W TC=~400/+600 CB1515 i" 
RESISTOR 150 °25W TC==400/+600 CB1515 
RESISTOR 150 °25W TC=-400/+600 ce1L515 


A22R26 0683-1515 
A22R2T7 0683-1515 
A22R28 0757-0900 
A22R29 0757-0909 
A22R30 0683-5105 


RESISTOR 150 225W 
RESISTOR 150 225W 


. 

i 
TC==400/+600. cB1S15 . 
TC==400/+600 CB1515 f 
RESISTOR 100 TC=0+. 100 C4 1/8-TO-101-G 
RESISTOR 240 TC=0+- 100 C4-1/8-T0=241-G ‘ 
RESISTOR 51 5% .25wW FC TC==400/+500 CB5105 . 


A22R31 0683-4715 
A22R32 0683-4715 
A22R33 0683-4715 
A22R34 0683-4715 
A22R35 0683-5105 


RESISTOR 470 58 .25wW FC TC==400/+600 CB4715 
RESISTOR 470 5% .25W FC TC=-400/+600 CB4715 
RESISTOR 470 5% .25W FC TC=-400/+600 CB4715 
RESISTOR 470 5% .25wW FC TC=-400/+600 CB4715 
RESISTOR 51 5% .25W FC TC==400/+500 CB5105 


see 


PSR Pr ars 


A22R36 0683-2725 
A22R37 0683-2725 
A22R38 0683-2725 
A22R39 0683-2725 
A22R40 0683-5105 


RESISTOR 2.7K 5% 225W FC TC=~400/+700 CB2725 
RESISTOR 2.7K 5% 225W FC TC=-400/+700 CB2725 
RESISTOR 267K 52 225W FC TC=-400/+700 CB2725 
RESISTOR 2e7K 5% 225W FC TC=~400/+700 CB2725 
RESISTOR 51 5% .25W FC TC==400/+500 CB5105 


A22R41 0683-4725 
A22R42 0683-4715 
A22R43 0683-5105 
A22R44 0683-1025 
A22R45 0683-1015 


RESISTOR 4.7K 5% .25W FC TC=-400/+700 CB4725 
RESISTOR 470 5% .25W FC TC==-400/+600 CB4715 
RESISTOR 51 5% .25wW FC TC==400/+500 CB5105 
RESISTOR 1K 52 .25W FC TC==400/+600 CB1025 
RESISTOR 100 5% .25wW FC TC==400/+500 CB10L5 


A22R46 0683-6815 
A22R47 0683-4715 
A22R48 0683-3915 
A22R49 0683-1015 
A22R50 0683-5625 


RESISTOR 680 5% .25W FC TC=-400/+600 CB6315 
RESISTOR 470 5% .25W FC TC==400/+600 C84715 
RESISTOR 390 5% .25wW FC TC==-400/+600 CB3915 
RESISTOR 100 5% .25wW FC TC=-400/+500 CBi0lL5 
RESISTOR 5.6K 5% .25wW FC TC=~400/+700 CB5625 


A22R51 0683-1225 
A22R52 2100-1738 
A22R53 0683-1225 
A22R54 0757-0907 
A22R55 0757-0936 


RESISTOR 122K 5% «25W FC TC=-400/+700 CB1225 
RESISTOR=-TRMR 10K 10% C TOP=ADJ 1-TURN ET50wW103 
RESISTOR 122K 5% 225wW FC TC=-400/+700 CB1225 

RESISTOR 200 2% .125wW F TC=0+-100 C4-1/8-T0-201-G 
RESISTOR 343K 2% 2125W F TC=0+-100 C4-1/8=T0=3301-G 


SPSS aS a 2 ST 5 


A22u1 
A22U2 
A22U3 
A22U4 
A22U5 


A22U6 
A22U7 
A22U8 
A22U9 


A 22xKU2 
A22XU3 
A22XU6 
A22XU7 


A22XU8 


6-22 


1820-0275 
1820-1019 
182C-0560 
1820-0751 
1820-0610 


1820-0557 
1820-0557 
1820-0560 
5086-7089 


1200-0475 
1200 0475 
1200-0475 
1200 0475 
1200-0475 


IC MC 1039P XLTR=LGC 
Ic COUNTER 

IC:DIGITAL 

IC SN74 196 N COUNTER 
IC MC 8309P MUXR 


IC FLIP-FLOP 

IC FLIP-FLOP 
ICsDIGITAL 
TRIGGER AMPLIFIER 


CONNECTOR$1—-CONT SKT 
CONNECTOR$1-CONT SKT 
CONNECTOR$1-CONT SKT 
CONNECTOR$1-CONT SKT 
CONNECTOR$1-CONT SKT 


See introduction to this section for ordering information 


MC1039P 
1820-1619 
1820= 0560 
SN74196N 
MC 8309P 


a 


> a 


1820-0557 
1820-0557 
1820-0560 
5086-7089 


4 
75060-9005 
75060-005 
75060-005 
75060-005 
75060-005 


Model 53840A 
Replaceable Parts 


Table 6-1. Replaceable Parts, 5340A Standard Instruments 


Reference HP Part oe Mfr 


Mfr Part Number 


A22XxU9 


A22Z1 
A227z2 


A23 


A23C1 
A23C2 


A23R1 


A23UL 
A23U2 
A23U3 
A23U4 
A23U5 


A23U6 
A23UT 
A23U8 
A23U9 
A23U10 


A23U11 
A23U12 
A 23U13 
A23UL4 
A23U1L5 


A23U16 
A23U17 
A23U18 
A23U19 
A23U20 


A23v21 
A232Z1 


A24 


A24Cl1 
A24C2 


A24J1A 
A24J1B8 


A24U1L 
A24uU2 
A24U3 
A24U4 
A24U5 


A24U6 
A24uU7 
A24U8 
A24U9 
A24U10 


A24U11 
A24U12 
A24U13 
A24U14 
A24U15 


A24U16 
A24U17 
A24U18 


A24Z1 
A242 


A25 


A25C1 
A25C2 


A25CR1 


A25DS1 
A25XDS1 
A250S2 
A25XDS2 
A25D0S3 


1200-0475 


9100-1788 
9100-1788 


05340-60030 


0160-3879 
0180-0106 


0683-2725 


1820-0596 
1820-0986 
1820-€986 
1820 0986 
1820-0986 


1820-0986 
1820 0986 
1820-0659 
1820-0659 
1820-0910 


1820-0910 
1820-0583 
1820-0588 
1820-0054 
1820-0054 


1820- 0077 
1820- 0077 
1820-0054 
1820- 0077 
1820-0282 


1820-0068 


9100-1788 


05340-60019 


0180-0106 
0160-3879 


1251-2035 
1251-2035 


1820-0294 
1820-0657 
1820-0174 
1820-0616 
1820-0069 


1820-0587 
1820-0583 
1820-0054 
1820° 0294 
1820-0069 


1820-0294 
1820-0589 
1820-0054 
1820-0174 
1820-0587 


1820-0294 
1820-0294 
1820-1047 


9100-1788 
9100-1788 


05340-60020 


0180-0106 
0160-3879 


1902-3301 


1970-0054 
1200-0405 
1970-0054 
1200-0405 
1970-0054 
1200-0405 


CONNECTOR$1-CONT SKT .016 DIA 


COIL; FXD3 NCN-MOLDED RF CHOKE 3 .75UH 
COIL; FXD3 NON-MOLDED RF CHOKE 3 .75UH 


COUNT REGISTER ASSEMBLY 
(SERIES 1220A) 
{LOADED ON 05340-20030 BLANK BOARD) 


CAPACITOR-FXO eOLUF #-20% LOOWVDC CFR 
CAPACITOR FXD3 60UF+ 20% 6VDC T4A- SOLID 


RESISTOR 2.7K 5% .25W FC TC=-400/+700 


DM74L 74N FLIP=FLOP 
OM86L 75N COUNTER 
OM86L 75N COUNTES 
OMB86L 75N COUNTER 
DOM86L 75N COUNTER 


DMB6L 7T5N COUNTER 
DMB6L T5N COUNTER 
RGTR 
RGTR 
SN74LS 83 N ADDER 


SN7T4LS 83 N ADDER 
DM7T4L OON GATE 
OM74L 20N GATE 
IC 2SN7400N 
IC:SN7400N 


IC:TTL DUAL DOD FLIP/FLOP 
IC:TTL DUAL D FLIP/FLOP 
IC2SN7T400N 

IC:TTL DUAL O FLIP/FLOP 
IC SN74 B86 N GATE 


IC2SN7410N 


COIL; FXD3; NON=MOLDED RF CHOKE; e75UH 


DISPLAY REGISTER ASSEMBLY 
(SERIES 1236A) 
(LOADED ON 05340-20019 BLANK BOARD) 


CAPACITOR-FXD; 6OUF#-23% 6VDC TA-SOLID 
CAPACITOR-FXD eO1UF #-20% 1OOWVOC CER 


CONNECTOR-PC EDGE 15-CONT/ROW 2-ROWS 
CONNECTOR=PC EDGE 15-CONT/ROW 2-ROWS 


IC:TTL 8-BIT SHIFT REGISTER 
IC ENCODER 

IC:TTL HEX INVERTER 

IC MUXR 

IC :SN7420N 


IC DM74L LON GATE 

IC DOM74L OON GATE 
IC:SN7400N 

ICsTTL 8-BIT SHTFT REGISTER 
IC2SN7420N 


IC:TTL B8<BIT SHIFT REGISTER 
IC DM74L 30N GATE 
IC:SN7400N 

IC:TTL HEX INVERTER 

IC DM74L 1ON GATE 


IC:TTL 8-BIT SHIFT REGISTER 
ICsTTL 8=BIT SHIFT REGISTER 
IC SN74L 42AN DECODER 


COIL$ FXD; NON-MOLDED RF CHOKE$ .75UH 

COIL$ FXD$ NCN=MOLDED RF CHOKE$ .75UH 

DISPLAY ASSEMBLY (SERIES 1236A) 
(LOADED ON 05340-20020 BLANK BOARD) 


CAPACITOR-FXD$ 60UF+-20% 6V0C TA- SOLID 
CAPACITOR- FXD eOLUF + 20% LOOWVDC CER 


DIQDE-ZNR 34-8V 5% DO-7 PD=.4W TC=+.0782% 


TUBE ELCTRN B5870S IND-ALPHANUMERIC 
SOCKET-TUBE 14-CONT NIXIE-PKG 
TUBE ELCTRN B5870S IND-ALPHANUMER IC 
SOCKET=TUBE 14-CONT NIXIE-PKG 
TUBE ELCTRN B5870S IND-ALPHANUMER IC 
SOCKET=TUBE 14—=CONT NIXIE-PKG 


22526 


02114 
02114 


28480 


See introduction to this section for ordering information 


TSH69=GA5 


VK200-20/43 
VK200-20/4B 


05340-5003) 


0160-3879 
150D606 X000682 


CB2725 


DMT4L74N 
OM85L7EN 
OM36L75N 
OMB6LT5N 
DM86L75N 


OMB6L75N 
DM86L75N 
93LN00C 
93L00NC 
SN74LS83N 


SN74L$83N 
DM74LO0ON 
OM74L20N 
SN7400N 
SN7400N 


SNT474N 
SNT4&74N 
SN7400N 
SNT7474N 
SNT4B6N 


SN7410N 


VK200-20/4B 


C5340-69019 


156066 K°ON6B2 
0160-3879 


252=15-30-300 
252-15-30-300 


OM8570N 
931 80C 
SN7T404N 
93220C 
SN7420N 


DM74L10N 
OMT4LOON 
SN7400N 
DM8570N 
SN7420N 


OM8570N 
DM74L30N 
SN7400N 
SNT404N 
OMT74L10N 


DM8570N 
DM8570N 
DM74L424N 


VK200-25/4B 
VK200-2 0/48 


05340-60020 


1500606 X000682 
0160-3879 


SZ 10939 338 


1970-0054 
RTS-44 
1970-0054 
RTS—44 
1970-0054 
RTS=44 
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Model 5340A 4 
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Table 6-1. Replaceable Parts, 5340A Standard Instruments * 


HP Part sete Mfr 


Reference 
Designation 


Mfr Part Number 


A250S4 1970-0054 TUBE ELCTRN BS870S INDO-ALPHANUMERTIC 1970-0054 
A25XDS4 1200-0405 SOCKET=TUBE 14-CONT NIXIE PKG RTS=44 
A250S5 1970-0054 TUBE FLCTRN B5870S INDO-ALPHANUMERIC 1970-005+ 
A25XDS5 1200-0465 SGCCKET-TUBE 14-CONT NIXIE-PKG RTS=44 
425DS6 1970 0054 TUBE ELCTRA B5870S IND-ALPHANUMERIC 1970-0054 
A25XDS6 1200-0405 SOCKET-TUBE 14-CONT NIXIE-PKG RTS-44 


A250S7 1970-0054 TUBE FELCTRN B5870S IND-ALPHANUMERIC 1970- 0054 
A25XDS7 1200-0405 SOCKET-TUBE 14-CONT NIXIE-PKG RTS-44 
A250S8 1970-0054 TUBE ELETRN B5870S IND-ALPHANUMER TC 1970-0054 
A25XDS8 1200 0405 SOCKET=TUBE 14-CONT NIXIE=PKG RTS-44 
A250S9 2140-0313 LAMP-GLOW T-2 BULB 58V N&2H FROSTED 
A25XDS9 

A25DS10 2140-0313 LAMP=GLOW T- 2 BULB 58V NE2H FROSTED 
A25DS11 2140-0313 LAMP-GLOW T-2 BULB 58V NE2H FROSTED 
A250S12 2140-0313 LAMP—-GLOW T-2 BULB 58V NE2H FROSTED 
A25DS13 2140-0313 LAMP=GLOW 2 BULB 58V NE2H FROSTED 
A25DS14 2140-0313 2 BULB 58V NE2H FROSTED 


T 
ry 
5 

LAMP-GLOW T- 
T 
+ 
T 


A25D0S15 2140-C313 LAMP-GLOW T-2 BULB 58V NE2H FROSTED 
A250S16 2140-0313 LAMP=GLOW T-2 BULB 58V NE2H FROSTFD 
A25DS17 2140-0313 LAMP-GLOW T-2 BULB 58V 


NE2H FROSTED 


A25Q1 1854-0533 TRANSISTOR NPN SI PD=625MW FT=100MHZ 1854-0533 
A25Q2 1854-0533 TRANSISTOR NPN SI PD=625MW FT=100MHZ 1854-~- 05 33 
A25Q3 1854-0533 TRANSISTOR NPN SI PD=625MW FT=1OOMPZ 1854-%533 
A254 1854-0533 “TRANSISTOR NPN SI PD=625MW FT=100MHZ 1854. 0533 
A25Q5 1854-0533 TRANSISTOR PD=625MW FT=1OOMHZ 1854-05 33 


1854-C533 
1854 0071 


TRANSISTOR NPN SI PD=625MW FT=100MHZ 
TRANSISTOR SI PDO=300MW FT=200MHZ 


1854-0533 
1854-0071 


A25Q6 
A25Q7 


A25R1 0£83-4735 RESISTOR 47K 5% .25W FC TC=-400/+800 CB4735 
A25R2 0683-4735 RESISTOR 47K 5% «25W FC TC=-400/+800 CB4735 
A25R3 0683-4735 RESISTOR 47K 5% .25W FC TC=-400/+800 CB47325 
A25R4 0683-4735 RESISTOR 47K 5% e25W FC TC==400/+800 CR4735 


A25R5 0757-0943 RESISTOR 662K 2% 2125W F TC=0+-100 C4-1/8-T0-6201-G 


A25R6 0683 4735 RESISTOR 47K 5% 225W FC TC=>400/+800 CB4735 
A25R7 0757-0943 RESISTOR 6¢2K 2% 2125W F TC=0+-100 C4-1/8-T0-6&201-G 
A25R8 0683-4735 RESISTOR 47K 5% «25W. FC TC=—-400/+800 CB4735 
A25R9 0757-0943 RESISTOR 622K 2% 2125W F TC=0t—100 C4-1/8-T0=6201-G 
A25R10 0683-4735 RESISTOR 47K 5% e25W FC TC=+400/+800 CB4735 


A25R1L1 0683-2045 RESISTOR 200K 5% .25W FC TC=-800/+900 CB2045 
A25R12 0683-2735 RESISTOR 27K 5% 225W FC TC=-400/+800 CB2735 
A25R13 0683-2725 RESISTOR 2-7K 5% 225W FC TC=>400/+700 CB2725 
A25R1L4 0€83-2735 RESISTOR 27K 5% e25W FC TC=-400/+800 C82735 
A25R1L5 0683-2725 RESISTOR 207K 5% .25W FC TC=-400/+700 CB2725 


A25R16 0683-2735 RESISTOR 27K 5% 225W FC TC=-400/+800 CB2735 
A25R17 0683-2725 RESISTOR 2.7K 5% .25W FC TC=-400/+700 CB2725 
A25R18 0683-2735 RESISTOR 27K 5% e25W FC TC==400/+800 CB2735 
A25R19 0683-2725 RESISTOR 27K 5% e25W FC TC=°400/+700 C82725 
A25R20 0683-2735 RESISTOR 27K 5% .25W FC TC==400/+800 CB2735 


A25R21 0683-2725 RESISTOR 2e7K 5% .25W FC TC=-400/+700 C82725 
A25R22 0683-2735 RESISTOR 27K 5% e25w FC TC=-400/+800 CB2735 
A25R23 0683-2725 RESISTOR 2e7K 5% e25W FC TC=-400/+700 CB2725 
A25R24 0683-2425 RESISTOR 204K 5% 225wW FC TC=-400/+700 CB2425 
A25R25 0683-2725 RESISTOR 207K 5% 225W FC TC=-400/+700 CB2725 


RESISTOR 521K 5% «25W FC TC=+400/+700 
RESISTOR 27K 5% »25W FC TC=-400/+800 


cB5125 
€B2735 


A25R26 
A25R2T 


0683 5125 
0683-2735 


A25u1 1820-1161 IC DECODER 1820-1161 
A25U2 1820-1161 IC DECODER 1820-1161 
A25U3 1820-1161 IC DECODER 1820-1161 
A25U4 1820-1161 Ic DECOCER 1820-1161 
A25U5 1820-1161 IC DECCDER 1820-1161 


A25U6 1820-1161 IC DECODER 1820-1161 
A25U7 1820-1161 IC DECODER 1820-1161 
A25uU8 182C-1161 IC DECODER 1820-1161 
A25U9 1820-1161 IC DECODER 1820-1161 
A25U10 1620-1161 IC DECODER 1820-1161 


A25 MISCELLANEOUS 


05330-00027 RETAINER» RIGHT (SINGLE BRACKET) 05330-00027 
05330-40002 BLOCK, ANNUNCIATOR 05339-40002 
05340 00006 SHIELD, NIXIE 05340-00006 
05340-00007 BRACKET, ANNUNCIATOR (DOUBLE BRACKET) 05340-00307 


05340-60057 CABLE ASSEMBLY, DISPLAY BLANKING 05340-60057 


05340-80001 
05340-80002 
05340-80003 


05340-80001 
05340-80002 
05340- 80003 


INDICATOR» OF LOs LOCKy 
INDICATOR, GHZ» MHZ,» KHZ 
INDICATOR, RPT, DIR, "*" 


GATE 


See introduction to this section for ordering information 
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Model 5340A 
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Table 6-1. Replaceable Parts, 5340A Standard Instruments 


Reference HP Part Oty 
Designation Number 


Mfr Part Number 


Description 


A26 


A26Q1 
A26Q2 
A26Q3 
A2604 
A26Q5 


A2606 
A26Q07 
A2608 
A26Q9 


_ A26Q16 


05340-60537 


1€54- 0533 
1654-C€533 
1854 0533 
1854-0533 
1854-0533 


1853-0317 
1853-0317 
1853-0317 
1853-0317 
1853-0317 


BLANKING ASSEMBLY (SERTES 1236A) 
{LOADED ON 05340-20037 BLANK BUARD) 


TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 


TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 


NPN 
NPN 
NPN 
NPN 
NPN 


PNP 
PNP 
PNP 
PNP 
PNP 


PD=625MW 
PD=625MW 
PD=625MW 
PD=625 MW 
PD=625Me® 


PD=625MW 
PD=625MW 
PN=625MW 
PD=625MW 
PD=625MW 


FT=100MHZ 
FT= 1LOQOMHZ 
FT=1L00MHZ 
FT=190MHZ 
FT=LOOMHZ 


FT=100MHZ 
FT=100MHZ 
FT=100MHZ 
FT=100MHZ 
FT= LUUMHZ 


05340-60037 


1854-0533 
1854- 0533 
1854-0533 
1854~-%533 
1854 0533 


1853-0317 
1853-0317 
1853 0317 
1853-0317 
1853-0317 


1 A26RL 0683-2725 
A26R2 0683-2725 
A26R3 0683-2725 
1 A26R4 0683-2725 
| A26R5 0683-2725 


RESISTOR 267K 225W FC TC=-400/+700 CB2725 
RESISTOR 227K 225W FC TC= -400/+700 CB2725 
RESTSTOR 227K 225W FC TC=-400/+700 CB2725 
RESISTOR 267K 2 25W FC TC=:400/+700 CB2725 
RESISTOR 2.7K 225W FC TC=-400/+700 CB2725 


A26R6 0683-2245 
A26RT 0683-2245 
A26R8 0683-2245 
A26R9 0683-2245 
A26R10 0683-2245 


RESISTOR 220K 225W FC TC=-800/+900 CB2245 
RESISTOR 220K °25W FC TC=-800/+900 CB2245 
RESISTOR 220K « 25W TC=-800/+900 CB2245 
RESISTOR 220K «25W TC=-3800/+900 CB2245 
RESISTOR 220K < 25W TC= 800/+900 CB2245 


A26R11 0683 3325 
A26R12 0683-3325 
A26R13 0683-3325 
A26R14 0683-3325 
A26R15 0683-3325 


RESISTOR 323K 25h TC=-400/+700 CB3325 
RESISTOR 3.3K 2 25W TC=-400/+700 CB3325 
RESISTOR 323K 2 25W TC=-400/+700 CB3325 
RESISTOR 363K 2 25W TC=-400/+700 C83325 
RESISTOR 3.3K 2 25W TC=-400/+700 CB3325 


A26R16 0757-0943 
A26R17 0757-0943 
A26R18 0757-0943 
A26R19 0757-0943 
A26R20 0757-0943 


RESISTOR 662K 2 125wW 
RESISTOR 622K °125W 
RESISTOR 622K 2 125W 
RESISTOR 662K 2 125W 
RESISTOR 622K 2 125wW 


TC=0+—100 C4-1/8-T0-6201- 
TC=0+-1900 C4-1/8 TO=-6201= 
TC=0+-100 C4-1/8-T0-6201- 
TC=0+—-100 C4-1/8- TO=-6201= 
TC=0+- 100 C4-1/6- T0-6201- 


A27 05340 60026 
05340-60045 
5C20-3440 


RESGLUTION SWITCH ASSEMBLY(SERTIES 1236A) 
SLIDE ASSEMBLY 
SPRING, OETERT 


05340-60026 
05340-69045 
5020-344) 


05340-60022 REGULATORS ASSEMBLY» -15 AND +175V 
(SERIES 1220A) 


{LOADED ON 05340-20022 BLANK BOARD) 


05340-60022 


azect. - 0160-2141 

| A28C2 0180-0374 
—-A28C3 0180-0374 
A28C4 0160-2141 
A28C5 0160-2141 


CAPACITOR=FXD 680°F #-20% LOOOWVOC CER 
CAPACITOR-FXD; LOUF+-10% 20VDC TA~ SOLID 
CAPACITOR- FXD; 1LOUF+-10% 20V0C TA=SOLID 
CAPACITOR-FXD 680PF +-20% LOVOWVOC CER 
CAPACITOR: FXO 680PF +-20% 1LOO0DWVDC CER 


0160-2141 
150D1 06X9020B2 
150D1 06 X9020B2 
0160-2141 
0160-2141 


150D 606 X00068 2 
1500106 X902082 


CAPACITOR-FXD; 60UF+-202% 6VDC TA- SOLID 


E A28C6 0180-0106 
CAPACITOR=FXO; LOUF#-10% 20VDC TA-SOLIO 


A28C7 — 9180-0374 


A2BCRL 1902-0049 
A2BCR2 1902-3234 
A28CR3 1902-3428 
A28CR4 1902-3393 


SZ 10939. 122 
$Z 10939-2656 
SZ 10939-470 
SZ 10939-434 


DIODE=ZNR 6619V 5% 00-7 PD=.4W TC=+.022% 
DIODE-ZNR 19.6V 5% 00-7 PD=.4W TC=+.073% 
DIODE=ZNR 100V 5% DO-7 PD=.4W TC=+.083% 
DIODE-ZNR 75V 5% DO-7 PD=.4W TC=+.077% 


A28QL 
A28Q2 
A28Q3 
A2804 
42805 


FOR A2805 
A2806 


FOR A2806 
Az28Q7 
A2808 
42809 


428010 


_ FOR A28010 
 A2BR1L 


1854-0071 
1853-0240 
1854-9071 
1854-0232 
1853-0254 
1205-0219 


1854-0330 
1205-0219 
1653-0020 
1853-0020 
1854-0533 


1854-0039 
1205-0033 


0683-4705 


TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 


NPN 
PNP 
NPN 
NPN 
PNP 


SI 
Sif 
SI 
SI 
SM! 


PD=300MW 


FT=200MHZ 


TO-39 PD=1W 


PO=300MW 


TO-39 PD=1W FT=15MHZ 


FT=200MHZ 


PO=30W FT=3MHZ 
HEAT=DISSIPATOR SGL SHUNT PKG 


TRANSISTOR NPN SI PD=21W FT=1LOMHZ 
HEAT—DISSIPATOR SGL SHUNT PKG 
TRANSISTOR PAP ST PD=300MW FT=150MRZ 
TRANSISTOR PNP SI PD=300MW FT=1L50MHZ 
TRANSISTOR NPN SI PD=625MW FT=1LOOMHZ 


TRANSISTOR NPN 2N3053 SI TO-5 PD=1W 
HEAT-DISSIPATOR SGL TO-5/T0-39 PKG 


RESISTOR 47 5% 225W FC TC==400/+500 


1854-0071 
1853-0240 
1854-0071 
1854-02 32 
1853-6254 
1205-0219 


1854-03 30 
1205-0219 
1853-0020 
1853-0029 
1854-0533 


2N3053 
1205-00 33 


CB4705 


| A2BR2 0683-2735 
+t A28R3 0683-1035 
— A28R4 | 0686-1345 

~ A28R5 0757-0933 


RESISTOR 27K 5% 225W FC TC=-400/+800 CB2735 
RESISTOR 10K 5% .25W FC TC=~400/+700 C81035 
RESISTOR 130K 5% .5W CC TC=0+882 EB1345 
RESISTOR 2.4K 2% .125W F TC=0+-100 C4-1/8-T0-2401°G 


A2BR6 0698-4471 
A26RT 2100-2633 
—-A28RB 0683-1845 
A28R9 | 0683-5125 
 A28R10 (0683-5115 


RESISTOR 7elL5K 1% .125W F TC=0+-100 C4-1/8-T0=7151-F 
RESISTOR<TRMR LK 10% C SIOE=ADJ 1- TURN ET50X102 
RESISTOR 180K 5% .25W FC TC=-800/+900 CB1845 

RESISTOR 5e1K 5% «25W FC TC=~-400/+700 CB5125 


RESISTOR 510 5% .25W FC TC=-400/+600 CB85115 


See introduction to this section for ordering information 
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Model 5340A 


Replaceable Parts 


Reference 
Designation 


A28R1i1 
A28R12 
A28R13 
A28R14 
A28R15 


A2BR16 


A28TPL 
A28TP2 


A28U1 


A29 


A29C1 
A29C2 
A29C3 
A29C4 


A29CR1 
A29CR2 
A29CR3 


A29Q1L 
A29Q2 
FOR A29Q2 
A29Q3 
FOR A2903 


A29R1 
A29R2 
A29R3 
A29R4 
A29R5 


A29R6 
A29RT 
A2SR8 
A29R9 
A29R10 


A29U1 


430 


A30C1 
A30C2 
A30C3 
A30C4 
A30C5 


A30C6 


A30CR1 
A30CR2 
A30CR3 


XA28 
XA29 
XA31 
XA32 


A31 


A31C1 
A31C2 
A31C3 
A31C4% 
A31C5 


A31C6 
A31C7 


A3Z1CRL 


A31Q1 
A31Q2 
A31Q3 
FOR A31Q03 
A314 
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Table 6-1. Replaceable Parts, 5340A Standard Instruments 


HP Part Paes 


0757-0900 
0757-0900 
0757-0924 
0757-0952 
0698-5841 


O&ll- 1672 


0360-0124 
0360-0124 


1826-9016 


05340-60025 


0180-0116 
0180-0374 
0150-0050 
0180-0374 


1901-0040 
1901-0040 
1902-3234 


1853-0020 
1854-0420 
1205-0219 
1854-0639 
1205-0033 


0683-2725 
0683-6805 
0757-0936 
0757-0943 
2100-2633 


0757-0123 
0683-0335 
0757-0944 
0757-0280 
0683-0335 


1826-0010 


05340-60029 


0180-2387 
0180-2387 
0180= 2386 
0180 2386 
0180-2385 


0180-2385 


1906-0027 
1906-0027 
1906-0027 


1251-1886 
1251-1886 
1251-1886 
1251-1886 


05340-60024 


0180-0374 
0180-0374 
0180-0229 
0160-2141 
0160-2141 


0180-0229 
0180-0229 


1902-3149 


1854-0071 
1854-0071 
1853-0254 
1205-0219 
1853-0020 


RESISTOR 100 2% .125W F TC=O0+ 100 
RESISTOR 100 2% .125wW F TC=0+ 100 
RESISTOR 1K 2% 2.125W F TC=0+ -100 
RESISTOR 15K 2% 2125W F TC=0+ 100 
RESISTOR 11 5% .25wW FC TC=~400/+500 


RESISTOR 323 5% 2wW PW TC=0+-400 


TERMINAL“STUD SPCL PRESS MTG 
TERMINAL-STUCD SPCL PRESS MTG 


IC LM204H RGLTR 


REGULATGR ASSEMBLY, #15 Ve. 
(SERIES 1220A) 
(LOADFD ON 05340-20025 BLANK BOARD) 


CAPACITOR-FXD$; 6e8UF#-10% 35V0C TA 
CAPACITOR-FXD$ 1OUF#-102 20VDC TA-SOLID 
CAPACITOR-FXD LOOOPF +80-20% 1000WVDC 
CAPACITOR-FXD; 1LOUF+-16% 20VDC TA SOLID 


DIODE-SWITCHING 30V 5ONA 2NS 00 35 
DIODE-SWITCHING 30V SONA 2NS DO-35 
DINDE-ZNR 1926V 52 DO-7 PD=e4W TC=+.073% 


TRANSISTOR PNP SI PO=300MW FT=156MHZ 
TRANSISTOR NPN SI PD=40W FT=3MHZ 
HEAT-DISSITPATOR SGL SHUNT PKG 
TRANSISTGR NPN 2N3053 SI TO=5 PD=1W 
HEAT-DISSIPATOR SGL TO-5/T0-39 PKG 


RESISTOR 2.7K 5% e25W FC TC=-400/+700 
RESISTOR 68 5% «25W FC TC==400/+500 
RESISTOR 323K 2% .125W F TC=0+-100 
RESISTOR 622K 2% 2125W F TC=0+=-100 
RESISTOR-TRMR 1K i0% C SIDE=ADJ 1 TURN 


RESISTOR 34-8K 1% 2125W F TC=0+-100 
RESISTOR 3-3 5% 225W FC TC==400/+500 
RESISTOR 668K 2% .125wW F TC=0+-100 
RESISTOR 1K 1% .125W F TC=0+-100 
RESISTOR 363 5% 225W FC TC==400/+500 


IC REGULATOR 


POWER SUPPLY MOTHER BOARD ASSEMBLY 
(SERIES 1220A) 
(LOADED CN 05340-20029 BLANK BOARD) 


CAPACITOR-FXDs 2200UF+75-10% 39V0C 
CAPACITOR-FXD3 2200UF#75-10% 3 0VDC 
CAPACITOR=FXDs 2800UF+75-10% 20vDC 
CAPACITOR-FXD$; 2800UF+75-102 20V0C 
CAPACI TOR-FXD3 4000UF+75-10% L5VOC 


CAPACITOR=FXD3 4000UF#75—-10% 15V0C 


OIQDE-MULT FULL WAVE BRIDGE RECTIFIER 
DIODE-MULT FULL WAVE BRIDGE RECTIFIER 
CIODE=MULT FULL WAVE BRIDGE RECTIFIER 


CONNECTOR-PC EDGE 15-CONT/ROW 2-ROWS 
CONNECTOR=PC EDGE 15=CONT/ROW 2°ROWS 
CONNECTCR=PC EDGE 15-CONT/ROW 2-ROWS 
CONNECTOR-PC EDGE 15-CONT/ROW 2-ROWS 


REGULATOR ASSEMBLY» <5 Ve 
{SERIES 1220A) 
(LOADED ON 05340-20024 BLANK BOARD) 


CAPACITOR-FXO; LOUF+-102 20VDC TA- SOLID 
CAPACITOR@-FXD; LOUFt=10% 20V0C TA=SOLID 
CAPACITOR=FXD; 33UFt-10% 10VDC TA-SOLID 
CAPACITOR-FXD 680PF + 20% 1LOO00WVDC CER 
CAPACITOR-FXD 680PF +-20% 1000WVDC CER 


CAPACITOR- FXO; 33UF+t=10% LOVDC TA-SOLID 
CAPACITGR=FXD; 33UFt=10% 1OVDC TA-SOLID 


DIODE=ZNR 9.09V 5% DO-7T PD=e4W TC=+.0572% 


TRANSISTOR NPN SI PD=300MW FT=200MHZ 
TRANSISTOR NPN SI PD=300MW FT=200MHZ 
TRANSISTOR PNP SI PD=30W FT=3MHZ 
HEAT@OISSIPATOR SGL SHUNT PKG 
TRANSISTOR PNP SI PD=300MW FT=150MHZ 


See introduction to this section for ordering information 


Mfr Part Number 


C4-1/8-T0-101~G 
C4-1/8-T0°101-G 
C4-1/8 TO-1001 G 
C4=-1/8° T0-1502-G 
CB1105 


BWH2>3R3 J 


0360-0124 
0360-0124 


LM204H 


05340-60025 


1500685 X903582 
150D106 X9G29B2 
0150-0050 

150D1 06 X9020B2 


1901-0040 
1901-0040 
SZ 10939>266 


1853-0020 
1854-0420 
1265-8219 
2N3053 

1205-0033 


CB2725 

CB6805 
C4-1/8-T0-3301=G 
C4-1/8-T0-6201-G 
ET50x102 


C5=-1/4-T0+3482°F 
CB33G5 
C4-1/8-T0-6801-G 
C4-1/8-T0-1001-F 
CB33G5 


723HM 


65340-60029 


692D0222G030AA2A 
6020222 G030AA2A 
602D282G020AA2A 
602D282G020AA2A 
6020402G015AA2A 


602D402G015AA2A 


MDA922-6 
MDA922-6 
MDA922-6 


252-15-39-=340 
252>15-30340 
252-15-30-340 
252-15-39-340 


05340-60024 


150D106X902082 
1500106 X9020B2 
1500D336X901082 
0160-2141 
0160-2141 


1500336X901082 
150D 336 X901 OB2 


SZ 10939 170 


1854-0071 
1854-9071 
1853=0254 
1205-0219 
1853-90290 


Model 5340A 
Replaceable Parts 


Table 6-1. Replaceable Parts, 5340A Standard Instruments 


HP Part 
Number 


Reference 
Designation 


Oty Description 


1853-0020 
1853-0012 
1853-0026 
1854-0039 
1205-0033 


TRANSISTOR PNP SI PD=300MW FT=1L50MHZ 
TRANSISTOR PNP 2N2904A SI TO-5 PD=600MW 
TRANSISTOR PNP SI PD=300MW FT=150MHZ 
TRANSISTOR NPN 2N3053 SI TO-5 PD=1W 
HEAT-DISSIPATOR SGL TO-5/T0-39 PKG 


A31Q5 
A316 
43107 
A3198 
FOR A3108 


A31R1 
A31LR2 
A31R3 
A31LR4 
A31R5 


0757-0896 
2100-2574 
0683-1035 
0698-3150 
0757-0933 


RESISTCR 68 2% .125W F TC=0+ 100 
RESTSTOR-TRMR 500 10% C SIDE-ADJ 1 TURN 
RESISTOR 10K 5% .25wW FC TC=-400/+700 
RESISTOR 2¢37K 1% .125wW F TC=0+ 100 
RESISTOR 204K 2% 2125W F TC=0+-100 


0698-3150 
0757-0933 
0683-5105 
2100-2574 
0683-5105 


RESISTOR 2¢37K 1% .125wW F TC=0+- 100 
RESISTOR 204K 2% .125wW F TC=0#-100 
RESISTOR 51 5% .25wW FC TC==400/+500 
RESISTOR-TRMR 500 10% C SIDE~ADJ 1=TURN 
RESISTOR 51 5% .25W FC TC==400/+500 


A31R6 
A31RT7 
A31R8 
A31R9 
A31R10 


A31R11 
A31R12 
A31R13 
A3Z1R14 
A3Z1R15 


0757-0900 
0757-0900 
0757-0919 
0757-0941 
0757-0927 


RESISTOR 100 2% .125W F TC=0+ 100 
RESISTOR 100 22 .125W F TC=0+ 100 
RESISTOR 620 2% .125wW F TC=0+-100 
RESISTOR 5.1K 2% .125W F TC=0+—100 
RESISTOR 123K 2% 2125W F TC=0+-100 


0757-0941 
0811-1671 
0811-1732 
0683-1025 
0683-1025 


RESISTOR Se1K 2% .125W F TC=0+=-100 
RESISTOR 2.7 5% 2W PW TC=04-400 
RESISTOR L 52% 3W PW TC=0+-50 
RESISTOR LK 5% .25W FC TC=~400/+600 
RESISTOR 1K 5% .25W FC TC=-400/+600 


A3Z1R1L6 
A31R17 
A31R18 
A31R19 
A31R20 


0360-0124 
0360-0124 
0 360-0124 


TERMINAL=STUD SPCL PRESS MTG 
TERMINAL-STUEC SPCL PRESS MTG 
TERMINAL—STUD SPCL PRESS MTG 


A3Z1TPL 
A31TP2 
AZ1TP3 


1826-0016 
1826-0016 


A31U1 
A31U2 


IC LM204H RGLTR 
IC LM204H RGLTR 


A32 05340- 60023 REGULATOR ASSEMBLY, +#5V. 
(SERIES 1220A) 


(LOADED ON 05340-20023 BLANK BOARD) 


A32C1 
A32C2 
A32C3 
A32C4 
A32C5 


A32C6 
A32CT 
A32C8 
A32C9 
A32C10 


0180-0291 
0180-0374 
0180-0229 
0180-1746 
0150-0050 


0150-0050 
0180-0229 
0180-0229 
0180-0228 
0180-0229 


CAPACITOR -FXD; 
CAPACI TOR=FXD5 
CAPACITOR: FXO; 
CAPACI TOR=- FXO; 
CAPACITOR- FXO 


CAPACI TOR-FXD 
CAPACI TOR~FXD3 
CAPACITOR: FX03 
CAPACITOR-FXD; 
CAPACI TOR=FXD3 


LUF4#-10% 35VDC TA SOLIO 
1O0UF+=10% 20V0C TA- SOLID 
. 33UF#-10% 1OVDC TA~SULID 
15UF+-10% 20VDC TA-SOLID 
LOOOPF +80-20% 1000WVDC 


1D00PF +80=20% 1LOOOWVDC 

33UF+-10% LOVOC TA- SOLID 
33UF+#~10% 1OVNC T4 SOLID 
22UF+=-19% 15VDC TA SOLID 
33UF+-10% 1LOVOC TA SOLID 


A3Z2R5 


A32CR1 
A32CR2 
A32CR3 
A32CR4 
A32CR5 


1901-0040 
1901-0040 
°1901-C040 
1902-3171 
1901-0040 


CIODE SWITCHING 30V 5ONA 2NS 00 35 
OIODE-SWITCHING 30V 50NA 2NS 00-35 
OIOD£—-SWITCHING 30V 5ONA 2NS DO- 35 
CIODE-ZNR 11LV 5% DO-7 PD=.4W TC=+.062% 
OIODE- SWITCHING 30V SONA 2NS 0O 35 
A32CR6 1902-3139 DIQDE-ZNR 8.25V 5% DO-7 PD=.4W TC=+4+.20532 
A32Q1 
A32Q2 
A32Q3 
A3204 
A3205 


1853--0020 
1854-0558 
1853-0612 
1854-0071 
1854-0300 


TRANSISTOR PNP SI PD=300MW FT=L50MHZ 
TRANSISTOR NPN SY DARL PD=70W FT=1MHZ 
TRANSISTOR PAP 2N2904A SI TO 5 PN=600MW 
TRANSISTOR NPN SI PO=300MW FT=200MHZ 
TRANSISTOR NPN SI PD=25W FT=4MHZ 


A32R1 
A32R2 
A32R3 
A32R4& 


0757-0906 
06383-1335 
2100-2413 
0757-0931 
0757-0922 


RESISTOR 180 2% .125W F TC=0+-100 
RESISTOR 13K 5% .25w FC TC=-400/+800 
RESISTOR-TRMR 200 10% C SIDE-ADJ 1-TURN 
RESISTOR 2K 2% .125W F TC=0+ 100 
RESISTOR 82) 2% .125wW. F TC=0+ 100 


A32R6 
A32R7 
A32R8 
A32R9 
A32R10 


2100 2413 
0757-0931 
6757-0922 
0757-0914 
0€83-0685 


RESISTOR-TRMR 200 10% C SIDE ACJ 1: TURN 
RESISTCR 2K 2% .125wW F TC=0+ 100 
RESISTOR 620 2% .125W F TC=0+ 100 
RESISTOR 390 2% .125wW F TC=O+ 100 
RESISTOR 668 5% .25W FC TC=~400/+500 


A32R11 
A32R12 
A32R13 
A32R14 
A32R15 


0757-0280 
0698-3158 
0811-1552 
0757-0936 
0812-0045 


RESISTOR 1K 1% .125wW F TC=0+-100 
RESISTOR 2327K 1% »125W F TC=0+ 1060 
RESISTOR 256 5% 2W PW TC=0+ 8900 
RESISTOR 323K 2% .125W F TC=0+-100 
RESISTOR 215 58 3W Pw TC=0t-90 


A32R16 
A32R17 
A32R18 


0698- 3158 
0811-1665 
0757-0280 


RESISTOR 23.7K 1% .125w F TC=0+ 100 
RESISTOR 282 5% 2W Pw TC=0+~-800 
RESISTOR 1K 1% .125W F TC=0+ 100 


56289 
56289 
56289 
56289 
28480 


28480 
56289 
56289 
56289 
56289 


28480 
28480 
28480 
04713 
284280 


04713 


28480 
28480 
01295 
28480 
28480 


24546 
Oll21 
30983 
24546 
24546 


30983 
24546 
24546 
24546 
01121 


24546 
16299 
75042 
24546 
07088 


16299 
75042 
24546 


See introduction to this section for ordering information 


Mfr Part Number 


1853-0020 
2N29°4A 
1853-0020 
2N3053 
1205-0033 


C4-1/8-TO-68R0- 
ET50X501 

CB1035 
C4-1/8>T0=2371 
C4-1/8-T0=2401> 


C4=1/8-T0-2371- 
C4-1/8-T0-2401- 
€B5105 
ET5OX501 
CB5105 


1/8-T07101-G 
1/8-TO-101-G 
‘1/8-7T0-621-G 
1/8-T0=5101-G 
1/8- T0-1301-G 


=1/8 T0=5101=G 
BWH2- 227 J 
242E1R05 
CB1025 
CB1025 


0360-01 24 
0360-6124 
0360-0124 


LM204H 
LM204H 


05340-60023 


150D105X9035A2 
15001 06X9020B2 
1500336X901 082 
1500156 X902082 
0150-0050 


0150-0050 

1500 336X901 082 
1500336X9010B2 
1500226X901582 
150D336X901 0B2 


1901-0040 
1901-094) 
1901-0040 
SZ 10939-194 
1901-0040 


$Z 19939-158 


1853-0020 
1854-0553 
2N2904A 

1854-0071 
1854-0300 


C4-1/8> T0+-181-G 
CB1335 

ET50x201 
C41/8-T0-2001 G 
C4-1/8-T0-821-G 


ET50X201 

C4 1/8-T0°2001-6G 
C4-1/8 TO-821 G 
C4 1/8 T0-391~G 
CB68G5 


€4-1/8-T0-1001-F 
C4-1/8-T0=2372- F 
PWH2-9/16=J5 
C4-1/8-T0=3301-G 
KM- 300 


C4-1/93 T0=2372 
BWH2 82/100-J 
C4-1/8-T0-1001- 
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Model 5340A 
Replaceable Parts 


Table 6-1. Replaceable Parts, 5340A Standard Instruments 


Reference HP Part 


Designation Number 
A32U1L 1826-0010 
A32U2 1826-0010 


05340-00020 
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Oty 


See introduction to this section for ordering information 


Mfr 


Description Code 


723HM 
723HM 


IC REGULATOR 
IC REGULATOR 


A32 MISCELLANEOUS 
HEAT DISSIPATOR 


05340-00020 


— 


Model 5340A 
Replaceable Parts 


Table 6-1. Replaceable Parts, 5340A Standard Instruments 
Reference HP Part Bie ie 
Designation Oty Description Cede 


* 


5340A CHASSIS PARTS 


Mfr Part Number 


3160-0209 FAN-TBAX 45-CFM 115V 50/60-HZ 1.5-THK 3160-02 09? 
0 160-3C 43 1 CAPACITOR-FXD SOOOPF/5000PF +-208 0169 3043 
0180-0228 CAPACITOR-FXD$s 22UF+-10% i5V0C TA-SOLID 1500226 X9015R2 
0 160-3036 CAPACITOR=FXL SYGOPF +80-20% 200WV0C CER 0160-3036 
0160-3036 CAPACITOR FXO 5I900PF #80-20% 200WVDC CER 0160-3036 
0 160-30 36 CAPACITOR-FXD 5SO00PF +80=-20% 200WVOC CER 0160-3036 


0160-3036 CAPACITOR-FXD SOOOPF +80-20% 200wVOC CEk 0160-3036 
0 160-3036 CAPACITOR=FXC SOOOPF +80-20% 200WV0DC CFR 0160-3035 
0180-1743 CAPACITOR=FXO3 eLUFH- 10% 35VDC TA SOLID 150D1 04 X9035A2 


L5 


El 
Fl 
Fl 
Jl 
J2 
J3 
J4 


J5 
J6 
J7 
J8 
J9 


Li 
L2 


Te) 


L4 


L6 


MP1 


MP2 


MP3 
MPG 
MP5 


MP6 
MPT 
MP8 
MP9 
MPLO 


MP1L 


] MP12 


MP13 


MP14S 


MP15 


MPLO 
MPLT 
MP18 


ist 
MP20 


FOR MP20 


MP21 
MP22 


Qi 
FOR Q1 


FOR Q1 
Q2 


| FOR Q2 
FOR Q2 


5088-7003 


1906 0038 
1901-0028 


0340-0037 
2110-0002 


2110 OOOL 


1250-C6 83 


1250-0186 


1250-0083 


Leo iw235 7. 
1250-0083 


9140-0096 
9160-2247 
9100-2247 
9100-2247 
9100-2247 


9100-2247 


5000-0050 

05340-00014 
05340-20068 
©5340-660063 
05340 00010 


05340-00025 
05340: 20045 
05340-00023 
05340-00911 
05340-00013 


5060-0767 
5060-0739 
5000-8593 
1490-0030 
05340-00001 


05340-00005 
05340-00004 


5040 0170 
05340-60008 
0340-04 86 


05340-00019 
05340 20027 


1854-0053 
1206-0043 
1200-0456 
1854-0063 
1200-0043 
1200-0456 


POWER SPLITTER ASSEMBLY 


DIODE-MULT FULL WAVE BRIOGE RECTIFIER 
OIODF-PWR RECT 49¢0V 75°0NA DO-29 


TERMINAL--STUC DBL TURRET PRESS MTG 


FUSE 2A 250V 1225X.25 UL IEC 
(FOR 115V CPFRATION) 

FUSE 1A 250V NORM- BLO 1.25Xe25 UL IEC 
{FOR 230V CPERAT ION) 


(PART OF W2,FRONT= PANEL N- CONNECTOR) 
PART OF OPTION 002% SEE TABLE 6-4 
CONNECTOR=RF BNC FEM SGL HOLE FR 
(REAR CPANEL TIME BASE OUTPUT) 
CONNECTOR-RF BNC FEM SGL HOLE FR 
(FRONT PANEL DIRECT COUNT INPUT) 


CONNECTOR© RF BNC FEM SGL HOLE FR 
(REAR PANEL OSC) 


‘CONNECTOR-AC PWR HP-9 MALE FLG MTG 


CONNECTOR=RF BNC FEM SGL HOLE FR 
(+#5V3 CHASSIS) 


PART OF OPT O02, SEE TABLF 6-4 
(REAR PANEL DIRECT COUNT INPUT) 

PART OF OPT 003, SEE TABLE 6-5 
(REAR PANEL DIGITAL INPUT/OUTPUT) 


COIL-FXD MOLDED CHOKE 1UH 10% 

COIL=FX0 MOLDED CHOKE -e1UH 102% 
COIL=FXO MOLDED CHOKE eLUH 10% 
COIL=FXD MOLDED CHOKE eLUH 10% 
COIL=FXD MOLDED CHOKE e1UH 10% 


COIL=FXD MOLDED CHOKE eLUH 10% 


TRIM:SIDES 
COVERs LEFT SIDE 
FRAME» LEFT SIDE 
CHASSIS» MAIN 
COVER, TOP 


PANEL» REAR 

HEAT SINKy TRANSISTOR 
COVER», CONNECTOR 

COVER, BOTTOM 
INSULATOR, BOTTOM COVER 


FOOT ASSY:FM 

FRAME ASSY:3 X 16 
COVER» RIGHT SIDE 
WEREFORM .187-OD SST 
PANEL, FRONT 


WINDOW, DISPLAY : 
TRIM, FRONT PANEL(STD INSTRUMENT) 


TRIM, FRONT PANEL( OPT O02ySEE TABLE & 4) 


GUIDE: PLUG-IN PC BOARD 
COVER», HOUSING 
INSULATOR-CCVER TO- 3 «33-THK 


COVER», HOUSING 
HOUSING 


TRANSISTOR NPN 2N3055 SI TO-3 PD=115W 
INSULATOR=XSTR TO=3 202-THK 
SOCKET-XSTR 2-CONT TO-3-PKG 
TRANSISTOR NPN 2N3055 SI TO-3 PD=115W 
INSULATOR-XSTR TO-3 202-THK 
SOCKET=XSTR 2-CONT TO-3-PKG 


See introduction to this section for ordering information 


5088-7003 


1906-00338 
SR1358-9 


0340-0037 
AGC~2 


AGC-1 


28J5R-139-1 


231-221-1024 


28JR=130 1 


L252423 57 
28JR-130-1 


15/101 
10/100 
10/100 
10/100 
10/100 


10/100 


5000-0050 

05340-00014 
05340-20368 
05340-00003 
05340-00010 


05340-0900 25 
05340-20045 
C5340C-60923 
05340-00011 
05340-00013 


5060-0767 
5060-0730 
5000= 85 93 
1490-0030 
65340-90701 


05340-00005 
65340-90004 


5040-0170 
05340-00008 
A22-2003 


05340-00019 
05340-20027 


1854-05 63 
322047 
12090-0456 
1854-0063 
322047 
1200-0456 
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Model 5340A 
Replaceable Parts . 


Table 6-1. Replaceable Parts, 5340A Standard Instruments 


Reference HP Part sete Part N 
Designation Description Mfr Part Number 


R1 SAMPLE RATE 2100-3171 RESISTOR VAR W/SW 1M 308 1LOCW SPST» NC 2100-3171 
(SAMPLE RATE) 
0370-1099 KNOB-BASE- PTR «5 IN JGK SGI-DECAL 0370-1099 
0683-1025 RESISTOR 1K 5% 225W FC TC=-40./4#500 CBLN2S 
0683-2725 RESISTOR 2e7K 5% «25W FC TC= 400/+700 C&2725 


PART OF OPT GO02+ SEE TABLE 6-4. 


3101-1694 SWITCH-TGL SUBMIN DPDT NS 2A 250V4C U318-PHI 
(AC ON/OFF) 
3101-1216 SWITCH-PB SPST NO MOM .25A (RESET) 3101-1216 


PART OF RL 
3100-2935 SWITCH:ROTARY, LEVER (RANGE) 3100-2935 


FOR S4 0370-0432 KNOB?LEVER,OLIVE BLACK,OPT X95 0370-0432 
S5 (INT-EXT) 3101-0070 SWITCH=-StL DPDT°NS MINTR 25A 125VAC/0C GF-126- 0000 
S6 (115V-230V) 3101-1272 SWITCH-SL 4PDT-NS STD 125A 250VAC SLODR 3101-1272 


OPT 003, SEE TABLE 6-5e 
OPT 003, SEE TABLE 6-5. 
OPT GO3, SEE TABLE 6-56 
OPT G03, SEE TABLE 6=5.6 
OPT 003, SEE TABLE 6-5. 


OPT 063, SEF TABLE 6-5. 


9100-3019 TRANSFORMER =: POWER 9100-3019 
PART GF OPT OOl, SEE TABLE 


3103-0022 SWITCH3FXD THERMAL 3103-0022 


05505-60019 CABLE, AC LINE 05505-60019 
05340-60028 CABLE ASSEMBLY, 18 GHZ INPUT 65340-60928 
€534C-60033 CABLE ASSEMBLY, SAMPLER #1 05340-60033 
05340-60034 CABLE ASSEPBLY, A3 OUTPUT 05340-60034 
05340-60013 CABLE ASSEMBLY» SAMPLER #2 C5340-69013 


05340-60035 CABLE ASSEMBLY» Al QUTPUT 05340-60035 
05340-60044 CABLE ASSEMBLY» VCO 1/A142 05340-60044 
8120-1378 CABLE ASSEMBLY», AC POWER CORD 8120-1378 

05340-60048 CABLE ASSEMBLY, A2 OUTPUT €5349-69°48 
05340-60049 CABLE ASSEMBLY, A2FL1 INPUT 05340-60049 


05340 60050 CABLE ASSEMBLY», OLTRECT COUNT OUTPUT 05340-60050 
05340-60051 CABLE ASSEMBLY», 10 MHZ DOUBLER 05340-60051 
05340 60052 CABLE ASSEMBLY, VCO 1/A22 05340-60052 
05340-60053 CABLE ASSEMBLY, VCO 2/A2A2 05340-69053 
05340-60054 CABLE ASSEMBLY, HARM FREQ. A14/A26 05340-60054 


05340 60065 CABLE ASSEMBLY, CHASSIS 05340-60065 
PART OF OPT. 002, SFE TABLE 6-4. 
PART OF OPT. 002+ SEF TABLE 6-4. 
PART OF OPT. 0039 SEE TABLE 6-5. 
PART OF OPT. O03, SEE TABLE 6-5-~ 


PART OF OPT. 003, SEE TABLE 5&5. 


NOT ASSIGNED 
NOT ASSIGNED 
NOT ASSIGNEC 
PART OF A16 {SEE LISTING FOR) 
PART Al6 (SEE LISTING FOR) 


PART Al6 (SEE LISTING FOR) 
PART Al& (SEE LISTING FOR) 
PART Al6 (SEE LISTING FOR) 
PART Al6 (SEE LISTING FOR) 
PART Al6é (SEE LISTING FOP) 


PART Al6 (SEE LISTING FOR) 
PART Al6 (SEE LISTING FOR) 
PART Al6 (SEE LISTING FOR) 
PART Al6é (SEE LISTING FOR) 
PART Al6 (SEE LISTING FOR) 


NOT ASSIGNED 
1251-0160 CONNECTOR-PC EDGE 15-CONT/ROW 1-ROW 250-15- 30-219 
1251-0159 CONNECTOR-PC EDGE 15-CONT/ROW 2-ROWS 251<15-30-268 
1251-0159 COCNNECTOR=PC EDGE 15-CONT/ROW 2=-ROWS 251=—15=30=268 
1251-0159 CONNECTOR- PC EDGE 15<CONT/ROW 2-ROWS 251-135-3026) 


1251-0233 CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS 25 =22=30—268 
1251-6233 CONNECTOR=PC EDGE 22-CONT/ROW 2 ROWS 251=22>30-261 
1251-0233 CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS 251 =22= 30-262 
1251-0233 CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS 251-22-30-261 
1251-0233 CONNECTOR-PC EDGE 22<CONT/ROW 2-ROWS 251=22=30=261 


See introduction to this section for ordering information 
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Table 6-1. Replaceable Parts, 5340A Standard Instruments 


Reference HP Part ae 


1251-0198 


1400- 0084 


0340-C039 
0380-0310 
0380-0974 
0590-0765 
1400 0776 


00692-210 
05340-20041 
05340-00016 
08731-21C 
6960 0046 


6960-0002 
05340-00027 
05340-00028 
05340-00029 
8120-1378 


05326-60046 


2370-0012 
2510-0047 
5020-7619 


5020-7620 
05326-40003 


NOT ASSIGNED 
NCT ASSIGNED 
NOT ASSIGNED 
PART OF A3C (SEE LISTING FOR) 
PART OF AZO (SEE LISTING FOR) 


NOT ASSIGNED 

PART OF A3U (SEF LISTING FOR) 

PART QF 430 (SEE LISTING FOR) 
CONNECTOR-PC EDGE 6-CONT/ROW 2-ROWS 
NOT ASSIGNED 


FUSEHOLDER- EXTF POST 1L5A 250V UL 
MISCELLANEOUS PARTS 


TERMINAL BUSHING = TEFLON: MOUNTS IN 
STANDOFF -RVT- ON e75LG 6-32THD -250C BRS 
STANDOFF-RNCO .438LG o1151D 2.19800 BRS NI 
NUT-KNURLEO R 1/4-40-THD 2078-THK 

CABLE TIE «19IN-WO NYL 


PIN, KEY 

SPACER BOARD 

STRIP», GROUND 

NUT, LOCK» RF CONNECTOR 
PLUG=HOLE FL-HD .688-LIA BRS 


PLUG-HOLE FL-HD .5-DIA STL 

SHIELD, SWITCH 

BRACKET, CAPACITOR MOUNT 

BRACKET, CHASSIS 

CABLE ASSY 3-COND 18-AWG (AC POWER CORD) 


RACK MOUNT KIT 


KIT, RACK MOUNT CONSISTING OF ITEMS A THRU E 


SCREW-MACH 6-32 .25-IN-LG 100 DEG FL~HD 
SCREW-MACH 8-32 2438-IN-LG PAN-HD 
BRACKET, LEFT MOUNTING 


BRACKET» RIGHT MOUNTING 
STRIP, FILLER 


, 


See introduction to this section for ordering information 


Mfr Part Number 


251-06-30-261 


1400- 0084 


0340-9039 
19218 
9212-B115 
MODEL N=1LA 
SST 4 


90692-2195 
05340-20061 
65340-50516 
08731=-210 
D-3047-B 


D-2733- LCS 
05340-00027 
05340-00028 
05340-00029 
8120-1378 


05326-60046 


2370-0012 
2510-0047 
5020-7619 


5020-7625 
05326-40003 
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Figure 6-1. 5340A Mechanical Parts 
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~ Model 5340A 
Replaceable Parts 


é - | _ Table 6-2. 5340A Mechanical Parts 


Qty. Used HP Part Number 


5000-0050 


Description 


ie Plate, Fluted Aluminum 


Cover, Left Side 05340-00014 


05340-20068 


oe 


i Peace. Left Side 


Chassis, Main 05340-00003 


~- Cover, Top 05340-00010 


Panel, Rear 05340-00025 


Heat Sink, Transistor 05340-20045 


~ Cover, Connector | 05340-0023 


05340-00011 


Cover, Bottom 


Insulator, Bottom ovue 05340-00013 


Foot Assy, Full Module 5060-0767 


Frame, Right Side 5060-0730 


Cover Right Side 5000-8593 


Tilt Stand 1490-0030 


Panel, Front 05340-00001 


- Window, Display 05340-00005 


Trim, Front Panel | 05340-00004 


05340-00024 


Trim, Front Panel 
aa . (Opt. 002) 


13 5040-0170 


Guide, PC Board 


ao tee 


e 


‘The left sideframe MP3 is machined for additional airflow clearance. 
Note the difference with MP12. — 


SS aman 


Model 5340A 
Replaceable Parts 


Table 6-3. Replaceable Parts, Option 001 
Reference HP Part Male 


OPTION OO1l, HIGH STABILITY OSCILLATOR 
DELETE A18 (0534C-69036). ADD THE 
FOLLOWING PARTS: 


10544A OSCILLATOR ASSEMBLY 10544A 
NOT RECOMMENDED FOR FIELD REPAIR, 
FOR REPLACEMENT OR REPAIR ORDER 
10544 60511 REBUILT 10544A PART NO. 10544-60511 10544 60511 


05340-60080 OPTIONAL OSCILLATOR POWEP SUPPLY 5349-60 180 
(SERIES 1236A) 
(LOADED ON 05340-20080 BLANK BOARD) 


A33C1 0180-2373 CAPACI TOR-FXD3 S8QUFt+150-19% 35V0C AL 6180-2373 
A33C2 0180-2373 CAPACITOR=FXD; 580UF+150-10% 35VDC AL 0180-2373 
A33C3 0180-0230 CAPACITOR—FXD$; 1UF#20% 50V0C TA-SOLID 15001 05X0050A2 
A33C4 0180-1746 CAPACITOR=—FXD; 15UF#-10% 20VDC TA-SOLID 1500156 X902082 
A33C5 0150-0050 CAPACITOR-FXD 1LOOOPF +80-20% LOOOWVOC 0150-0050 


A33C6 0150-0073 CAPACITOR-FXD 1OOPF +-10% 1L000WVDC CEF CO28D102FLOLKS27 CDH 
A33C7 0180-0116 CAPACITOR- FXO; 6-8UF+- 10% 35VOC TA 150D 685 X903582 


A33CR1 1906-0027 DIODE ASSEMBLY», BRIDGE MDA922-6 
A33CR2 NOT ASSIGNED 
A33CR3 NOT ASSIGNED 
A33CR4 NOT ASSIGNED 
A33CR5 1901-3182 1901-31 82 


A33Q1 1854-0071 TRANSISTOR NPN SI PD=300MW FT=250MHZ 1854-CU71 


A33R1* 0683-7515 RESISTOR 750 5% .25W FC TC=-400/+600 CB7515 

*FACTORY SELECTED PART 
A33R2 0757-0317 RESISTOR 12¢33K 1% .125W F TC=0+# 100 C4=1/8-40s1331T=e 
A33R3 0757-6940 RESISTOR 4e7K 2% 2125wW F TC=0+ 100 C4~+1/8-T0-4701-G 
A33R4 0757-0950 RESISTOR 12K 2% .125W F TC=0+ 100 . C4=1/8-T0-1202-G 


A33R5 0757-0416 RESISTOR 511 1% .125wW F TC=0+-100 C4-1/8-TO=511R =F 
A33R6 0683-1205 RESISTOR 12 5% .25W FC TC==400/+500 CB1205 

A33RT7 0757-1094 RESISTOR 1-47K 1% .125W F TC=0+-100 C4=1/8-TO=1471-F 
A33R8 2100-2633 RESISTOR-TRMR LK 10% C SIDE=ADJ 1- TURN ET50X102 

A33R9 0757-0279 RESISTOR 3-16K 1% 2125W F TC=0+-100 C4-1/8=T0=3161-F 


A33T1L NOT ASSIGNED 
A33T2 9100- 3049 TRANSFORMER, POWER 9100-3049 


A33U1 1826-0010 IC REGULATOR 723HM 
1205-0033 HEAT=DISSIPATOR SGL TO=5/T0O=39 PKG 1205- 0033 


MISCELLANEOUS 


05340-20044 SPACER» OSCILLATOR 05340-20044 
2360-0115 SCREW=MACH 6-32 .312-IN-LG PAN-HD 2360-0115 
3050-0066 WASHER-FL MTLC NOs 6 2147 IN ID 2375 IN 3C5S-G066 
2420-0001 NUT=HE X=W/LKWR 6-32=THD .109-THK 2420-0001 


See introduction to this section for ordering information 
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Reference HP Part sae 
Designation Oty Description 


00692- 210 
1250-0192 


05340-00024 
115934 


05260-6034 
05340- 60060 


Table 6-4. Replaceable Parts, Option 002 


OPTION 002. REAR PANEL CONNECTORS « 
CELETS MP17 FRONT PANEL TRIM 
(05340-00004) AND wW2 INPUT CABLE ASSY 
(05340-60028). ADD THES FOLLOWING PARTS: 


PART OF W18 

PIN, KEY 

CONNECTOR-RF SNC FEM SGL HOLE FR 
TRIM, FRONT PANEL 

TERMINATION, 50 OHM 


CABLE ASSEMBLY, LOW FREQUENCY INPUT 
RIGID COAX CABLE», 18 GHZ 


28480 
28486 


28480 
28480 
23480 


28480 
28480 


See introduction to this section for ordering information 
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Mfr Part Number 


00692-210 
1259-0162 


05340-00024 
11593A 
05260-6934 


05340-60060 
€8731-261 
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A1L9C1 
A19C2 
A19C3 
A19C4 
A19C5 


A19C6 


A19CRL 


Al19L1 
AL9SL2 


A19Q1 


ALIORL 
A19OR2 
A19R3 
ALORG 
A19ORS5 


A19R6 
ALORT 
A1L9RB 
A19R9 
ALIR1O 


Al9R11 
A19R12 


A19u1 
A19U2 
A19U3 
A19U4 
A19U5 


A19U6& 
A19UT 
A19U8 
A19U9 
A19UL0 


A19U11 
A19UL2 
419U13 
A19U14 
A19U15 


A19U1L6 
A1LSULT 
A19U18 
A19U19 
A19U20 


A19vu21 
A19U22 
A19U23 
A19U24 
A19U25 


A19U26 
A19Z1 


A34 
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Reference 
Designation 


0180-0106 
0160-3879 
0160-3879 
0160-3879 
0180-0106 


0180-0374 
1901-0040 


9100-2247 
9140-0158 


1854-0560 


1810-0041 
1810-0041 
1810-0941 
0698-8354 
0698-8354 


0675-1021 
0675-1021 
0698-5180 
0698-5180 
0698-3113 


0698-6984 
1810-0041 


1820-0054 
1820--1056 
1820-0716 
1820-C587 
1820-0710 


1820-0710 
1816-01 85 
1820-0077 
1820-0782 
1820-0174 


1820-0839 
1820-0765 
1820-6583 
1820-0054 
1820-0706 


1820-0054 
1820-0616 
1820-0839 
1820-0839 
1820 0174 


1820-0706 
1820-0596 
1820-0616 
1820-0839 
1816-01 84 


1820-0328 


9100-1788 


0160-0162 
0160-0157 
0160-0157 
0180-0106 
0160-3879 


0160-0157 


05340-60032 


05340-60067 


GPTION OL 
OIGITAL O 


Table 6-5. Replaceable Parts, Option 011 


HP Part ass 


le. REMOTE PROGRSMMING AND 
UTPUT, DELETE MP8 COVER CONN. 


(€5340-00C023) AND 419 INTERFACE A ASSY, 


INTERFACE 
(SERIES 
(LOADED 


CAPACITOR: 


CAPACITOR 


CAPACITOR- 


(65340-60031). AND THE FOLLOWING PARTS: 


"eB" ASSEMBLY 
1236A) 
CN 05346-20032 BLANK BCARD) 


FXD; SOUF+-20% 6VDC TA-SOLIC 
FXD eO1lUF + 20% LUOWVDC CER 
FXD .G1iUF + 20% 1G9WVOC CER 


CAPACITOR<©FXD eLUF +- 202 LOOWVDC CER 


CAPACITOR 


CAPACITOR: FXO3 


OLOCE-Swt 


COIL-FXD 
COIL~FXD 


TRANSISTG 


NETWORK -R 
NETWORK—R 
NETWORK= R 
RESISTOR 

RESISTOR 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR 
NETWORK-R 


1C2SN7400 
IC SN?74 
IC SN74 
IC DM74L 
IC MUXR 


IC MUXR 
IC:DIGITA 
Ic:TTL OU 
IC SN74 

ICsTTL HE 


IC SNT4 
IC SN74 
IC DMT4L 
IC2SN7400 
IC COMPTR 


IC 3SN7400 
IC MUXR 
IC SN74 
IC SNT4 
IC:TTL HE 


IC COMPTR 
IC DM74L 
IC MUXR 
IC SN74 
IC MEMORY 


Ic:TTL QU 
COIL; FXD 
BUS COMMU 
(SERIES 
({LCADED 


CAPACITOR 


CAPACITOR-FXD 4700PF +-10% 200WVDC POLYE 


=FXD; 6GUF+-20% 6VOC TA-SOLIO 


1LOUF+-10% 20VDC TA SOLID 


TCHING 30V 50NA 2NS DO 35 


MOLDED RF CHOKE e1UH 10% 
MOLDED 8F CHCKE 1UH 10% 


R NPN SI DARL PD=310MW 


ES -9-PTN=STPS. E5=P IN=SPCG 
ES (9=PIN-STP 6b 5=PIN-SPEG 
ES. F=PIN=SIPr el oeP INS SCG 
270 5% .125W CC TC=0+-850 
270 5% 2125w CC TC=0+—850 


1K 10% .125W CC 7TC=0+882 
1K 10% .125wW CC TC=0+882 
2K 5% 2125W CC TC=0+882 
2K 5% .125W CC TC=0+382 
100 5% .125W CC TC=0+588 


470 5% 
ES S=PIN= SIP 


el25wW CC TC=0+882 
ol 5-PIN- SPCG 


N 
132 N COUNTER 
161 N COUNTER 
1ON GATE 


L 

AL OD FLIP/FLOP 
27 N GATE 

X INVERTER 


175 N FLIP-FLOP 
197 N COUNTER 
OON GATE 

N 
N 
175 N FLIP-FLOP 
175 N FLIP-FLOP 
X INVERTER 
74N FLIP-FLOP 


175 N FLIP>FLOP 


AD 2-INPT NOR GATE 


3 NON MOLDED RF CHOKEs$ ~75UH 


NICATOR ASSEMBLY 
1252) 
ON 05340-20067 BLANK BOARD) 


Mfr Part Number 


05340 60032 


1500606 X000682 
0160 3879 
0160-3379 
0160- 3879 
150D6 06 X0006B2 


15001 05X9020B2 


1901- 0040 


10/105 
10/101 


SPS6740 


1810-0041 
18190=C341 
1810-0041 
BR2715 
BB2715 


BBLO21 
BB1021 
8B2025 
BR2025 
BB1015 


BB4715 
1810-0041 


SN74GON 
SN74132N 
SN74161N 
DM74L10N 
931 220C 


93L220C 
1816-01 35 aI 
SN7474N : 
SN74&27N ue 
SN7404N : 3 


SNT41L75N 
SN74197N 
OMT4LOON A 
SNT400N “Sy 
9$324DC 


SN74CUN 
93220C 
SN74175N 
SN74175N 
SN7404N 


9324DC 
DM74L74N 
93220C 

SN74175N 
1816-C€1 84 


N7402N 


VK200- 26/48 


05340-69967 


—-FXD 2022UF +-10% 200WVDC POLYE 


CAPACITOR=FXD 4700PF +-10% 200WVDC POLYE 
CAPACITOR-FXD$ 60UF+#-20% 6VDC TA- SOLID 
CAPACITOR-FXD eOLUF +-20% LOOWVDC CER 


CAPACITCR- FXD 4700PF +-10% 200WVDC POLYE 


See introduction to this section for ordering information 


292P22392 
292P47292 
292P47292 
1500606 X000682 
0160-3879 


292P47292 
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Se Table 6-5. Replaceable Parts, Option 011 


Description Mfr Part Number 


DIODE-SWITCHING 30V 50NA 2NS DC 35 
CIODE-SWITCHING 30V SONA 2NS 0C-35 
CIOQDE-SWITCHING 30V 50NA 2NS 00 35 
CICDE-SWITCHING 30V 5ONA 2NS 00-35 


1901-0040 
1991-0040 
1901-0040 
1901-0040 


CONNECTOR-PC EDGE 1L2-CONT/ROW 2-ROWS 252-12-3)-300 


RESISTOR 120 2% .125W F TC=0+-100 
NETWCRK- RES 1G-PIN-SIP 21 PIN SPCG 
NETWORK-RES LO-PIN-SIP .1-PIN-SPCG 
RESISTOR 126 2% 2125W F TC=O0t-100 
RESISTOR 120 2% .125wW F TC=0+-100 


C4&1/8 TO-121-5 
1810-0136 
1810-0135 
C4-1/8-T)-121-6 
C4-1/8-T0-121-6 


NETWORK-RES SPIN=SIP .15-PIN- SPCG 
NOT ASSIGNEC 
RESISTOR 12) 2% 2125W F TC=O+ 100 


1810-0041 


C4 1/8 TO=121-G 


IC SN74 132 N COUNTER SN74132N 
Ic SN74 38 N BUFFER SN7438N 
IC SN74 38 N BUFFER SN743 8N 
IC2SN7400N SN7400N 


IC OM74L 20N GATE DM7T4L20N 


IC:TTL DUAL J-K FLIP FLOP SN7470N 
IC:TTL DUAL J-K FLIP FLOP SN7470N 
IC SNT4 14 N SCHMITT SN7414N 
IC SN74 14 N SCHMITT SN7414N 


IC SN74 38 N BUFFER SN7438N 


1C:SN7400N SN7400N 


IC OM74L O4N INV OM74LO04N 
IC SN7& 132 N COUNTEP SN74132N 
IC COMPTR 93L240C 


IC DM74L 30N GATE OM74L30N 


CONNECTOR$1-CONT SKT ~016 DIA 75060-9905 


COIL$ FXD; NCN-MOLCED RF CHOKEs$ -75UH VK200-20/48 


CONNECTOR ASSEMBLY 05340-60068 


CONNECTOR=BOARD SUBASSEMBLY CONSISTING 
OF A35J1 AND INTERCONNECTING BOARD FOR 
REPLACEMENT ORDER SY DESCRIPTION 
(95340-20666 AND 1251-3283 ASSEMBLED. 


0380-1036 
2199-317 
05340-00022 


SPACER=HEX 2255LG 6=32THO «312A/F STL NI 
WASHER-LK HLCL NOs 8 -168 IN ID 231 IN 
PLATE, CONNECTOR 


SWITCH-SL DPOT=NS SUBMIN .5A 125VAC/0C 3101-17 87 


SWITCH-SL CPDT-NS SUBMIN .5A 125VAC/9C 3101-1737 
SWITCH SL DPDT-NS SUBMIN .5A 125VAC/9C 32101-1787 
SWITCH-SL OPET-NS SUBMIN 5A 125VAC/0C 3191-1787 
SWITCH-SL OPCT=NS SUBMIN 25A 125VAC/0C 3101-1787 


SWITCH=SL DPST=NS SUBMIN «5A 125VAC/0C 3101-1788 


OPTION 003 CHASSIS PARTS 


CABLE ASSY 14 CONDO 26 AWG 8120-0520 
CABLE ASSY 14-CONOD 26-AWG 8120-C52? 
CABLF ASSY 24-COND 24-AwG 8120-1833 


See introduction to this section for ordering information 
Ls 9 ‘ t Li 
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Table 6-6. Manufacturers Code List 


MANUFACTURER NAME 


NO M/F DESCRIPTION FOR THIS MFG NUMBER 
JERMYN INDUSTRIES 

STETTNER=TRUSH INC 

GOE ENGINEERING CO INC 

ALLEN BRADLEY CO 

TEXAS INSTR INC SEMICOND CMPNT DIV 
FERROXCUBE CORP 

RCA COPP SOLID STATE DIV 

PYROFILM CORP : 
MOTOROLA SEMICONDUCTOR PRODUCTS 
PANDUIT CORP 

AMATCM ELEK HARDWARE DIV OF MITE 
AIRCO SPEER ELEK DIV AIR ROCN CO 
KELVIN ELECTRIC CO 

FAIRCHILO SEMICONDUCTOR OLIV 

© AND K COMPONENTS INC 

NO M/F DESCRIPTION FOR THIS MFG NUMBER 
CORNING GL WK ELEC CMPNT DIV 
SILICONIX INC 

MEPCO/ELECTRA CORP 

BERG ELECTRONIC INC 

GOWANDA ELECTRONICS CORP 

CORNING GLASS WORKS (BRADFORD) 
SPECIALTY CONNECTOR CO INC 
NATIONAL SEMICONDUCTOR CaRP 
HEWLETT-PACKARD CO CORPORATE HQ 
MEPCO/ELECTRA CORP 

BOURNS INC TRIMPOT PROD DIV 

NO M/F DESCRIPTION FOR THIS MFG NUMBER 
SPRAGUE ELECTRIC CO 

STIMPSON EDWIN B CO INC 

BUSSMAN MFG DIV OF MCGRAW-EDISON CO 
TRW ELEK COMPONENTS CINCH OIV 
ELECTRO MOTIVE MFG COD INC 
SIGNALITE INC 

TRW INC PHILADELPHIA DIV 

BELL INDUSTRIES INC MILLER JW DIV 
TRW ELEK CMPNT CINCH=MONADNOCK DIV 
C=W INDUSTRIES 

NATIONAL ELECTRONICS INC 

AMPHENOL SALES DIV OF BUNKER-RAMO 
ALCO ELECTRONIC PRODUCTS INC 


ADDRESS 


CAZENOVIA NY 
CITY OF INDUSTRY CA 
MILWAUKEE WI 
DALLAS TX 

SAUGEP TIES NY 
SOMMERVILLE NJ 
WHIPPANY NJ 
PHOENIX AZ 
TINLEY PARK IL 
NEW ROCHELLE NY 
NOGALES AZ 

VAN NUYS CA 
MOUNTAIN VIEW CA 
WATERTOWN MA 


RALEIGH NC 
SANTA CLARA CA 
MINERAL WELLS TX 
CUMBERLAND PA 
GOWANDA NY 
BRADFORD PA 
INDIANAPOLIS IN 
SANTA CLARA CA 
PALQ ALTI CA 
SAN DIFGO CA 
RIVER SIOE CA 


NORTH ADAMS MA 
BROOKLYN NY 

ST LOUTS M9 

ELK GROVE VILLAGE IL 
WILLIMANTIC CT 
NEPTUNE NJ 
PHILADELPHIA PA 
COMPTON CA 

CITY OF INDUSTRY CA 
WARMINSTER PA 
GENEVA IL 

HAZELWOOD MO 
LAWRENCE MA 


te tt: ta) - 
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SECTION VII 
MANUAL CHANGES AND OPTIONS 


7-1. INTRODUCTION 


7-2. This section contains information necessary to adapt this manual to older instruments. Also 
included is information for available options. Options are covered starting with paragraph 7-9. 
Field installation of options are covered in paragraph 7-19. Refer to Section II for ASCII remote 
programming information. 


7-3. MANUAL CHANGES 


7-4. This manual applies directly to Model 5340A with serial prefix 1532A. See paragraph 1-4 
for serail number identification. 


7-5. Newer Instruments 


7-6. As changes are made, newer instruments may have serial prefixes that are not listed in this 
manual. The manual for these instruments are supplied with a manual change sheet which con- 
tains the required updating information. If this sheet is missing, contact the nearest Hewlett- 
Packard Sales and Service Office listed at the back of this manual. 


7-7. Older Instruments 


7-8. To adapt this manual to instruments having serial prefixes below 1532A, refer to Table 7-1 
for backdating that applies to your instrument serial prefix. 


Table 7-1. Manual Backdating 


If Your Instrument Has Make the Following Changes 
Serial Prefix to Your Manual 


1 
1,2 
1,2,3 
1,2,3,4 


1,2,3,4,5 
1,2,3,4,5,6 

1,2,3,4,5,6,7 

1,2,3,4,5,6,7,8 
1,2,3,4,5,6,7,8,9 
1,2,3,4,5,6,7,8,9,10 
1,2,3,4,5,6,7,8,9,10,11 
1,2,3,4,5,6,7,8,9,10,11,12 
1,2,3,4,5,6,7,8,9,10,11,12,13 


CHANGE 1 
Table 6-1, A2A4 Replaceable Parts: 
Change series number for 05340-60040 (A2A4) from 1532 to 1344A. 
Change A2A4C20 and A2A4C22 to 0160-0363 C:FXD MICA 620PF 5%, 28480, 0160-0363. 
Change A2A4C21 to 0160-2202 C:FXD MICA 75PF 5%, 28480, 0160-2202. 
Change A2A4L8 and A2A4L10 to 9100-2244 COIL:FXD RF 0.1UH 10%, 28480, 9100-2247. 
Change A2A4L9 to 9140-0158 1UH 10%, 99800, 1025-20. 


Table 6-1, A2 Parts List: 
Delete C8 and description. 


Table 6-1, A4 Replaceable Parts: 
Change series number for 05340-60002 (A4) to 1220A. 
Change A4R22 to 0757-0932 R:FXD MET FLM 2.2K OHM 2% 1/8W, 28480, 0757-0932 (Note 
that some A4 boards with series 1220A may have 1800 ohm resistors installed). 
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Table 6-1, Al4 Replaceable Parts: 
Change series number for 05340-60011 (A14) to Series 1236A. 
Change A14R1 and A14R2 to 0757-0893 R:FXD FLM 51 OHM 2% 1/8W, 28480, 0757-0893. 


Page 8-13, Figure 8-8, A2 Schematic Diagram: 
Change A2A4C20 and A2A4C22 to 620PF. 
Change A2A4C21 to 74PF. 
Change A2A4L8 and A2A4L10 to 0.1UH. 
Change A2A4L9 to 1UH. 
Change series number at top of schematic for A2A4 to Series 1220A. 


Delete C8. 


Page 8-17, Figure 8-10, A4 Schematic Diagram: 
Change A4R22 to 2200 OHMS. 
Change series number at top of schematic to Series 1220A. 


Page 8-37, Figure 8-20, Al4 Schematic Diagram: 
Change A14R1 and A14R2 to 51 OHMS. 
Change series number at top of schematic to Series 1236A. 


CHANGE 2 
Page 6-6, A2A3 Parts List: 
Change A2A3R1 to 0757-0963 R:FXD FLM 43K OHM, 2%, 1/8W, 28480, 0757-0963. 


Page 8-13, Figure 8-8: 
Change A2A3R1 to 438K. 


Page 6-32, A33 Parts List: 
Change A33CR1 to 1901-0027, Diode:Silicon 0.75A 400PIV, 04713, SR1358-9. 
Add A33CR2, CR3, CR4; 1901-0027, Diode:Silicon 0.75A 400PIV, 04713, SR1358-9. 
Change part horhee of T2 to 9100-3021. 


Page 8-77, Figure 8-35, A33 Power Supply: 
Replace schematic and component locator with Figure 7-9 and 7-10. 


CHANGE 3 
Table 6-1, Al7 Replaceable Parts: 

Chance A17A1C1 and C2 to 0180-0228, Capacitor; FXD 22 UF +10% 15VDC TA- SOLID, 
56289, 150D226X9015B2. 

Change A17A1C5 through C7, C11, C12 to 0180- 0197, Capacitor; FXD 2.2 UF +-10% 
20VDC TA, 56289, 150D225X9020A2. 

Change A17A1L3 to 9140-0158, Coil, FXD, Molded RF Choke, 1 UH 10%, 24226, 10/101. 

Change A17A1R1 to 0698-5426, Resistor 10K 10%, .125W CC Tubular, 01121, BB1031. 

Change A17A1R14 to 0698- 5996, Resistor 560 OHM 5% .125W CC Tubular, 01 121, BB5615. 

Add A17A1E1, E38, 9170-0029, Cera Magnetic, Shielding Bead, .1380D .047, 02114, 
56-590- 65A2/4A. 

Change A17A1 board series number to Series 1320A. 


Figure 8-23, A1l7 Schematic Diagram: 
Change A17A1C1 and C2 to 22 UFD. 
Add A17A1C21 2.2 PF from USB pin 11 to ground. 
Change A17A1R1 to 10K ohms. 
Change A17A1R14 to 560 ohms. 
Delete C22 and C23. 
Change A17A1 board series number to 1320A. 


CHANGE 4 
Table 6-1, A13 Replaceable Parts: 
Change A13 board series number to 1220A. 
Delete A13R39 and description. 
Change A13R3 to 0757-0824 R:FXD FLM 56 ohm 2% 1/8W 28480 0757-0894. 


Figure 8-19, A13 Schematic Diagram: 
Change A13R3 to 56 ohms. 
Delete A13R39, connect C4 directly to U1A pin 1. 
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CHANGE 5 
Table 6-1, Replaceable Parts: 
Change A3CR5 and CR6 to 1901-0535, Diode:Hybrid Hot Carrier, 28480, 1901-0535. 
Change A20C3 to 0140-0209 C:FXD Mica 5 pfd 5%, 500 VDCW, 28480, 0140-0209. 


Figure 8-27, A20 Schematic Diagram: 
Change A20C38 to 5 pfd. 


CHANGE 6 
Table 6-1, Replaceable Parts: . 
Delete listing for A1A5 (05340-6007) Filter Assy and all associated parts (A1A5A\1, etc.). 
Delete listing for A2A5 (05340-60078) Filter Assy and all associated parts (A2A5A1, etc.). 


| Figure 8-7, Al Schematic Diagram: 
| Delete A1A5 and A1A5A1 from schematic. Show + and -5 volt lines connected directly to 
Al1A2. 


Figure 8-8, A2 Schematic Diagram: 
Delete A2A5 and A2A5A1 from schematic. Show + and -5 volt lines connected directly to 
A2A2. 


Table 6-1, A6 Replaceable Parts: 

Change A6 series number 1236A. 
Change A6R13 to 0757-0938 R:FXD FLM 3.9K ohm 2% 1/8W, 28480, 0757-0938. 
Change A6R15 to 0757-0946 R:FXD FLM 8.2K ohm 2% 1/8W, 28480, 0757-0946. 
| Change A6R26 to 0698-8128 R:FXD COMP 220 ohm 5% 1/8W, 01121, BB2215. 
Change A6R27 to 0698-5075 R:FXD COMP 130 ohm 5% 1/8W, 28480, 0698-5075. 


Figure 8-12, A6 Schematic Diagram: 
Change A6R13 to 3900 ohms, A6R15 to 5600 ohms, A6R26 to 220 ohms, and A6R27 to 130 
| ohms. 


Table 6-1, A2 Replaceable Parts: 
Change A2A4C3 to 0160-2150, C:FXD MICA 33 PF 5%, 28480, 0160-2150. 
Change A2A4Ré4 to 0757-0180, R:FXD MET FLM 31.6 ohm 1% 1/8W, 28480,0757-0180. 
Change A2A4 board series number to 1220A. 


CHANGE 7 
Table 6-1, A10 (05340-60008) Parts List 
Change Series No. to 1252A 
Change A10R8 to 0698-4433 R:FXD 2260 OHM 1% 1/8W, 28480, 0698-4433 
Delete A10R25 and description 


Table 6-1, A22 (05340-60016) Parts List 
Change Series No. to 1236A 
Change A22Q13 to Q16 to 1854-0009 
Change A22R36 to R39 to 0683-6215 620 ohms 
Change A22R30 to to 0683-3305 R:FXD COMP 330 OHM 5% 1/4W, 01121, CB33056 
Change A22Q17 to 1854-0092 
Delete A22Q21, A22R54, and A22R55 and their descriptions 
Change A22U9 to 5088-7001 


Figures 8-16 and 8-18 A10 and A12 (05340-60008) schematics: 
Change A10R8 to 2260 ohms. 
Change A10R25 200 ohm potentiometer (L2, C5, and R8 are tied together). 


Figure 8-29, A22 Schematic Diagram: 
Change series no. to 1236A 
Change A22R30 to 33 ohms 
Change A22R36 to R39 to 2700 ohms 
Replace component locator with Figure 7-1 
Delete A22Q21, A22R54, and R55 


CHANGE 8 
Table 6-1, A10 Replaceable Parts: 
_ Change A10C3 to 0160-2671, C:FXD MYLAR 0.1uF 5% 80VDCW, 56289, 192P1045R8-PTS 
Change A10L3 to 9100-2278, COIL:FXD MOLDED 150 wH 10%, 82142, 09-A151K 
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Change A10R1 to 0698-3151 R:FXD MET FLM 2.87K OHM 1% 1/8W, 28480, 0698-3151 
Change A10R6 to 0698-3449, R:FXD MET FLM 28.7K OHM 1% 1/8W, 28480, 0698-3449 


Figures 8-16 and 8-18, Al0 and A12 Schematics: 
Change A10C8 to 0.1 uF 
Change A10L8 to 150 wH 
Change A10R1 to 2870 OHMS 
Change A10R6 to 28.7K OHMS 


CHANGE 9 
Table 6-1, A1l7 Replaceable Parts: 
Add A17A1C17, 0180-0197, C:FXD ELECT 2.2 uF 10% 20VDCW, 56289, 150D225X9020A2- 
DYS 

Add A17A1C21, 0160-2327, C:FXD .001 uF 
Add Terminal Post 0360-0474 (2 each) 
Add A17A1R6, 8, 9, 0698-3378 R:FXD 51 OHM 1/8W, 28480, 0698-3378 
Add A17A1R5, 0698-5177 R:FXD 820 OHM 1/8W, 28480, 0698-5177 
Add A17A1R19, 0757-0404 R:FXD FLM 1380 OHM 1% 1/8W, 28480, 0757-0404 
Add A17A1U4, 1820-0753 IC:TTL DIGITAL, 28480, 1820-0753 
Change A17A1R10 to 0683-4715, R:FXD COMP 200 OHM 5% 1/4W, 01121, CB4715 
Change A17A1R13 to 0698-3378, R:FXD COMP 100 OHM 1/8W, 28480, 0698-3378 
Change A17A1R14 to 0674-3315, R:FXD COMP 330 OHM 5% 1/8W, 28480, 0674-3315 
Delete A17A1E1,2,3, 9170-0029 Bead:Ferrite 
Delete A17A1R23 and description 
Delete A17A1C21 and description 


Figure 8-23, A17A1 Schematic and Component Locator: 
Replace schematic diagram with Figure 7-2 (A17A1 schematic series 1220A). Replace com- 
ponent locator with Figure 7-3. 


CHANGE 10 
Page 5-2, Table 5-1: 
Change A20 part number to 05340-60018 


Table 6-1, A20 assembly: 
Replace parts list with Table 7-2. 


Figure 8-27, A20 Schematic Diagram: 
Replace schematic diagram with Figure 7-4. Replace component locator with Figure 7-5. 


Figure 8-6, 5340A Block Diagram: 
Change part number of A20 to 05340-60018. 


Table 6-1, A22 Parts List 
Change part number of A22Q13 thru Q16 to “1854-0009”. 
Change part number of A22R36 thru R389 to “0683-6215, 620 ohms. 


Table 6-1, Chassis Parts: 
Delete C3 through C7 
Delete L2 thru L6 


Figure 8-23, Al7 Schematic Diagram: 
Delete C3 thru C6 and L2 thru L5. 


Figure 7-2, Al7 Schematic Diagram: 
Add A17A1C21 0.001 uF, connected from junction of Al17A1R19 and C17 to ground. 


Table 6-1, Al7 Parts List: 
Change A17A1C21 0160-2327, C:FXD CER 0.001 uF 20% 100VDCW 


Page 4-47, Paragraph 4-229: 
Change A20 part number to 05340-60018 


CHANGE 11 
a. Replace Al0 schematic diagram (Figure 8-16) with Figure 7-6 (series 1220A). Replace 


A12 schematic diagram (Figure 8-18) with Figure 7-7 (series 1220A). Replace Al0 and 
A12 component locators with Figure 7-8. 
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b. In Table 6-1, change parts lists for A10 as follows: 
Change series 1252A to 1220A. 
Change A10C4 to “0180-0291 C:FXD ELECT 1.0 UF 10% 35VDCW, Mfr Code 56289, 
Mfr part number 150D105X9035A2-DYS.” 
Add “A10CR3 1901-0040 DIODE:SILICON 50MA 30WV, Mfr code 07263, Mfr part 
number FDG1088.” 
Change A10CR4 and A10CR85 to “0122-0057 C:VAR 20PF/.4V, Mfr code 28480, Mfr 
part number 0122-0057.” Add “Note: A10CR4, A10CR5, A12CR4, and A12CR5 are 
a matched set. If any one diode is replaced all four diodes must be replaced.” 
Change A10L4 to “9100-2266 COIL/INDUCTOR: FXD 8.2UF 10%, Mfr code 82142, 
Mfr part number 09-1316-2K.” 
Change A10R2 to “0698-3443 R:FXD MET FLM 287 OHM 1% 1/8W, Mfr code 28480, 
Mfr part number 0698-3443.” 
Change A10R5 to “0698-3158 R:FXD MET FLM 23.7K OHM 1% 1/8W, Mfr code 28480, 
Mfr part number 0698-3158.” 
Change A10R7 to “0698-3151 R:FXD MET FLM 2.87K OHM 1% 1/8W, Mfr code 
28480, Mfr part number 0698-3151.” 
Change A10R8 to “0698-0084 R:FXD MET FLM 2.15K OHM 1% 1/8W, Mfr code 
28480, Mfr part number 0698-0084.” 
Change A10R9 to ‘0698-3157 R:FXD MET FLM 19.6K OHM 1% 1/8W, Mfr code 
28480, Mfr part number 0698-3157.” 
Add “A10R10 0757-0443 R:FXD MET FLM 11.0K OHM 1% 1/8W, Mfr code 28480, 
Mfr part number 0757-0443.” 
Add “A10R11 0757-0439 R:FXD MET FLM 6.81K OHM 1% 1/8W, Mfr code 28480, 
Mfr part number 0757-0439.” 
Change A10R24 to “0757-0283 R:FXD MET FLM 2.00K OHM 1% 1/8W, Mfr code 
28480, Mfr part number 0757-02838.” 
CHANGE 12 
a. On Figure 8-34 and 8-35, change F1 to “2.5 amp slow-blow 115V operation.” For instru- 
ments with serial prefix 1244A, 2.5 amp fuses were installed, for replacement see Table 6-1. 
b. In Table 6-1, change F1 to “2110-0015 FUSE:CARTRIDGE 2.5 AMP 125 V MAX SLOW- 
BLOW.” 
Change part number of MP6 to “05340-00002.” 
Change part number of MP7 to “05340-20028.” 
c. On Figure 8-22, delete pin W and connecting wire to XA19B. This wire was added to 
accommodate future changes. 
d. On Figure 2-2 and Figure 3-4, change item 1 (10 MHz OUTPUT) to “TIME BASE OUT- 
PUT.” Change item 3 (10 MHz INPUT) to “OSC” only. 


CHANGE 13 


This instrument configurations for series 1244A and series 1236A are identical. 
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A20 


A20C1 


A20C2 
A20C3 
A20R1 
A20R2 
A20R3 


A20U1 
A20U2 
A20U3 
A20U4 
A20U5 


A20U6 
A20U7 
A20U8 
A20U9 
A20U10 


A20U11 
A20U12 
A20U13 
A20U14 
A20U15 


A20U16 
A20U17 
A20U18 
A20U19 
A20U20 


A20U21 
A20U22 
A20U23 
A20U24 


A20U25 
A20U26 
A20U27 
A20Z1 
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Table 7-1. A20 Time Base Board Assy (Series 1236A), Replaceable Parts 


05340-60018 


0180-0106 


0160-3879 
0140-0209 
0683-2725 
0683-2725 
0683-2725 


1820-0055 
1820-0615 
1820-0099 
1820-0054 
1820-0069 


1820-0716 
1820-0716 
1820-0055 
1820-0055 
1820-0077 


1820-0077 
1820-0099 
1820-0174 
1820-0174 
1820-0055 


1820-0055 
1820-0077 
1820-0054 
1820-0904 
1820-0904 


1820-0099 
1820-0055 
1820-0751 
1820-0261 
1820-1096 

(preferred part) 


1820-0904 
1820-0904 
1820-0214 
9100-1788 


or 


TIME BASE BOARD ASSY 

(SERIES 1236A) 

(LOADED ON 05340-20018 BLANK BOARD) 
CsFXO 


C3FXO 
C:FXO 
RsFXD 
R:FXD 
R3FXD 


Ics 
Ic: 
IC: 
Ic: 
IC: 


Ics 
Ics 
IC: 
Ic: 
IC: 


ICs 
Ic: 
Ic: 
Ic: 
IC: 


Ic: 
Ic: 
ICs: 
Ics 
Ic: 


iG: 
IC: 
IC: 


TTL 
TTL 
TTL 


TTL 


TTL 


TTL 
TTL 
TTL 
TTL 
TTL 


TTL 
TTL 
TTL 
TTL 
re 


TTL 
TTL 
TTL 
TTL 
TTL 


Tae 
Uae 
TTL 


iat 


rae ke 

by i 
IC: TTL BCD TO DEC. DECODER 
COIL: CHOKE 


Figure 7-1. A2 Component Locator Series 1236A 


Q13 
1 Q15 


! 
aBRe 
© $8493 016 


ELECT 60 UF 20% 6VO0CW 


CER 0-01 UF 20% 1LOOVOCW 
MICA 5.0 PF 10% 

COMP 2700 OHM 5% 1/4wW 
COMP 2700 OHM 5% 1/4W 
COMP 2700 OHM 5% 1/4W 


DECADE COUNTER 10 MHZ MIN. 
8-INPT MULTIPLEXER W/COM.ENABLE 
4-BIT BINARY COUNTER 
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Figure 7-2. A17 Direct Count Amplifier Assembly (Series 1220A) 
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Figure 7-3. A17A1 Direct Count Amplifier Assembly (Series 1220A) 
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Figure 7-4. A20 Time Base Assembly 


02-4-ObES 


1/8 WX 22 5 (P/zKe 


OL Las ; TPL VOFA Ps 7E 
| : WOE FLV EV | 


2 LIK lae Mev Is 
Of Aes FOV 
4 (WI IVA DCIS HOSPISN 
ACR7 IONE I) | SS (AISEWX 
y LINX B0%eS MIVIF | | DS RNC? Hom 
Noes FONVES ¢ é ND 


CFYEWK j Eraly Wid 
70YINOP Zs 4 (EVZr\ DU (LHI XB 
(Lin YIAO7) F , WN? Be 244 OG LOPVMLIAET PODS 


HIIMIN ¢ , J | OFT FINCA 


AZAR NS 


gl 6\o/ 
? 


Ti 7] 
v2v ivr 
ELSE < 

T0eLNOP 


iy; 
7» 


é 


Ves 


—— 1/2919 ONIN, BI gp 2p 19 222 * 
6 

Oo 857 | E/ 

7 a 

CUI TORING? EAS 


LA ——— = 


OFE7-/9 PL GS 


' 

' 

' 

' 

| > 

EE ey | 
Ie ‘ 

72 we >), | 

U 

' 

' 


[ (ANIEWN DV NOO77 THY) oe (sizwx 
S| 10ekNOI Cer 6 %CelN7C Vier 
AN (PLEA TOPLINE? (2 "VEN FIV 22. V 9 FLVON 

| 


(eJ/E04 my 77 Ga a.€ = > Tal TOL NOT Ciae-ZA 
W TODLNAIN Oe MACE "NOI LE NVA 


| EAE 4874 FX 


ee eee cd 


= (D9ENNIDEPLN. 
Doe Wile Wee 
2 LMOLO OSE 
MIGONX FD ¥ a FIL 


\ 
! 
t 
' 
Zz ~ 
| : en a 7 KALE Woke 
' 
' 
1 
1 


GOL "CSF a 
(AEN FDV7 FLY) 


op ree Eee eae 


YNILOFZ 4 


(2) vex 
F PWASPIN WOES 
V IANO 


x <—! 
we 
le 


VIZ) 83/938 (8/009 -O6650) KIGNISSY FSVG FINIL 0LV 


7-9 


Model 5340A 
Manual Changes and Options 


ACT/VE ELEMENTS 


REFERENCE 
BES/GNAT/ONS 


AP 
FART NUMBERS 


U/, 8,9, /8 
16,02 

“2 

US,/2,2/ 

U4, /8 

US 

46,7 

U/b,/1,/7 


/3,/4 


19, 20,25, 26 


Uz3 


1820 = 0OS§$ 
IN7490N 


18 20 = 06/5 
PS) 


1820-0099 
IN79939N 


/822 - 0054 
IN 7400N 


/820 - 0069 
IN7492Z0N 


/§& 20 -07/68 
LIVIA SL //V 
/§20 -~0077 
IN74974N 


/& 20 = 0/74 
IN79IO9N 


/820 -0904 
DP Lee 


B20 ~ O754 
BN 7A / FEN 


1820 -026/ 
ON 74/2/N 


1820 - 02/4 
IN 7442N 


7-10 


5540-2719 


Figure 7-5. A20 Component Locator (Series 1236A) 
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Figure 7-6. Al0 VCO No. 2 Assembly (Series 1220A), Schematic Diagram 
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Figure 7-7. Al2 VCO No. 1 Assembly (Series 1220A), Schematic Diagram 
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Figure 7-8. A10, Al2 VCO No. 1 and No. 2, Component Locator 
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Figure 7-9. A33 Power Supply (Series 1236A) Schematic Diagram 
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Figure 7-10. A383 Power Supply (Series 1236A), Component Locator 
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7-9. OPTIONS 


7-10. Options 001, 002, and 011 are available for the 5340A. Following is a description of each 
option. 


7-11. Option 001 High-Stability Oscillator 


7-12. Specifications for Option 001 are listed in Table 1-3. This option consists of deleting the 
standard oscillator assembly (05340-60036) and adding the following assemblies and parts: 


a. A18 10544A oscillator assembly plugs into XA18 in place of the standard oscillator. The 
schematic diagram is shown in Figure 8-24. The parts list is given in Table 6-3. 


b. A383 Power Supply (plugs into XA383). The schematic diagram is shown in Figure 8-35 
and the parts list is given in Table 6-3. Theory is contained in Section IV. 


c. Transformer T2. The schematic diagram is shown in Figures 8-33 through 8-35. The 
part number is listed in Table 6-3. 


7-13. Option 002, Rear Panel Connectors 


7-14. This option provides input connectors on the rear panel. Input 1 (10 Hz - 18 Hz Type N J2) 
is installed on the rear panel in place of J1 on the front panel. Input 2 (10 Hz - 250 MHz BNC J8) 
is installed on the rear panel in addition to J4 on the front panel. In addition, a 50-ohm 
termination is installed on the front panel BNC connector J4. The termination reduces the input 
impedance to 50-ohms. This ensures that the 5340A meets all specifications when Option 002 is 


installed. When the 5340A is equipped with this option, 10 Hz to 250 MHz direct count inputs — 


can be connected to either the rear panel (J8) or the front panel connector (J4). When the input 
is connected to the front panel input, the termination is removed and installed on the rear panel 
BNC connector J8. Parts for Option 002 are listed in Table 6-4. See Figures 8-2, 8-4, and 8-5 for 
connector locations. The schematic diagram for the direct count input is shown in Figure 8-9. 
The wiring for the rear panel N connector is the same as the front panel configuration, see Fig- 
ure 8-6. 


7-15. Option 011, Remote Programming and Digital Output 
7-16. Option 011 provides for remote programming and digital output. The digital output feature 
requires additional accessory equipment to interface with HP printers, computers, and calculators 


(see Table 1-2). Also, see Table 1-3 for specifications. 


7-17. Option 011 consists of deleting assembly A19A and adding the parts listed in Table 6-5. 
Schematic diagrams are given in Figure 8-26 and 8-36. 


7-18. Operation and programming information is given in Section II. Theory of Operation for 
the assemblies associated with this option is given in Section IV. 


7-19. FIELD INSTALLATION OF OPTIONS 
7-20. Installation of Option 001, High-Stability Oscillator 


7-21. The following parts are required: 


Al18 10544-60011 Oscillator Assembly 1 ea. 
A383 05340-60039 Oscillator Power Supply 1 ea. 
T2 9100-3021 Transformer 1 ea. 
2420-0001 6-32 Snap Hex Nut 2 ea. 
05340-20044 Oscillator Spacer 2 ea. 
2360-0115 6-32 x 5/16 Pan Head Screw 2 ea. 
with lock washers 
3050-0066 Washer:Flat #6 2 ea. 
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7-22. To install Option 001, refer to Figures 8-2 and 8-3 for instrument photos and Figures 8-24, 
8-34, and 8-35 for schematics. Remove top and bottom covers and proceed as follows: 


a. Remove A18 (05340-60036) and replace with High Stability Oscillator 10544A. 


b. On bottom of chassis, secure 10544A as follows: 


(1) Place oscillator spacers over oscillator studs protruding through chassis. 
(2) Using lockwashers, fasten the two 6-32 x 5/16 screws to the oscillator studs. 


c. Install transformer T2 into holes provided. Attach with 6-32 hex snapnuts. 


d. Dress the group of striped wires from T2 toward T1 and through the cable clamp next to 
Tl. Continue to dress the wires between the power supply motherboard A30 (05340-60029) and 
the left side frame and then toward the rear of the chassis. Route the striped wires through the 
hole nearest to the left side frame. (The hole next to the fan will have no wires running through 
it.) Cut, dress, and strip the striped wires and solder them to S6 as shown below. See Figures 8-34 
and 8-35 for schematic diagrams. 


Ok 


SELECTOR S6 
VIEW OF S6 TERMINALS 


WHITE-BLACK-RED WHITE-BLACK 


TOT2 TOT2 
SEE FIGURES WHITE-BLACK-YELLOW WHITE-BLACK-GREEN SEE FIGURES 
8-34 AND 8-35 |; 8-34 AND 8-35 


e. Cut, dress, strip, and solder the solid colored wires from T2 as follows: 


Orange wire (either one) to XA33 pin 3. 

Other orange wire to XA33 pin 4. 

Both blue wires to XA33 pins 2 and B. (XA33 pins 2 and B are already connected to 
chassis through a black wire.) 


f. Install A33 (05340-60039) into XA33. 


g. Apply ac power to counter and note that the * annunciator lights. The * should remain 
lit for approximately 20 minutes. Adjust power supply A33 as described in Table 5-3 step 1g. 
Adjust oscillator as described in Table 5-3, step 10. 
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7-23. Installation of Option 002, Rear Panel Connectors 


7-24. The following parts are required: 


R4 11598A 50-ohm termination 1 ea. 
W17 05260-6034 Low Frequency Input Cable 1 ea. 
W18 05340-60060 18 GHz Rigid Coax Assembly 1 ea. 

J8 1250-0102 BNC connector 1 ea. 

For J8& 08731-201 Nut 1 ea. 


MP18 05340-00024 Front Panel Trim (not necessary for field 
modification. Has nocutout for J1. May be 
installed if desired to have field modification 
match factory installed option). 


7-25. To install Option 002, refer to Figures 6-1, 8-4, and 8-5 for instrument photos and proceed 
as follows: 


a. Remove right trim plate MP1, right side cover MP13, and right side frame MP12. 


b. Remove left trim plate MP1 and remove the two screws that fasten the front panel 
(MP15) to the left side frame (MP3). 


c. Remove nut that secures the front panel to the chassis (MP4). 
d. On CP1, loosen the coupling nut that secures the rigid coax line to J1. 


e. Loosen J1 and push it rearward out of the front panel. Save the nut that secures the N 
connector to the front panel. This will be used for the rear panel N connector. Also save the 
aligning pin from the front panel N connector. 


f. On rear panel, remove plugs in holes for J2 and J8. If original front trim panel is retained, 
insert plug into hole left after removal of J1. 


g. Install N connector of assembly 05340-60060 into rear panel hole marked J2. Dress 
rigid coax along the right side of chassis and through the two cable clamps. Use the nut from the 
front panel N connector and the aligning pin to oreint and secure J2 to the rear panel. Do not 
overtighten the nut on J2. 


DO NOT TIGHTEN THE FITTINGS ON CP1 TO MORE THAN 
12 IN-LBS. DAMAGE TO FITTINGS MAY RESULT. 


h. Secure the rigid coax cable fitting to CP1. 


i. Secure cable W17 (05260-6034) to BNC connector (1251-0102). Push cable end through 
hole marked J8 on the rear panel. Use nut (08731-201) to secure connector. Route low frequency 
cable from rear panel along the right side of chassis through the two cable clamps. 


j. If desired to replace front panel trim (MP17), remove knobs and hardware for SiaS2: 
R1/S38, and S4. Also unsolder the capacitor lead that connects from A3 to J4. Remove J4 from 
front panel. Install new trim panel MP18. 


k. Solder the center conductor of the low frequency cable to the center pin of J4. Solder the 
shield to the ground post next to J4. 


]. Reassembly the front panel, side frames, and side covers. 


m. Install 50-ohm termination on J4. 
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7-26. Installation of Option 011, Digital Input/Output 


7-27. The following parts are required: 
Al19 05340-60032 Interface B Assembly 1 ea. 


A384 05340-60067 Bus Communicator Assembly 1 ea. 


A35 05340-60068 Connector Assembly 1 ea. 
wig, 8120-0520 ASCII Bus Cable 2 ea. 
W20 


A20 05340-60073 Time Base Assembly 
(Required for instruments with 
serial prefix 1252A and below. 
The 05340-60018 board must be 
replaced with an 05340-60073 


board. 
CR2 1901-0028 Diode 1 ea. 
05340-00026 Insulator 1 ea. 


2360-0197 Pozi-drive Screws 6-32 x 3/8 4 ea. 


2200-0103 Pozi-drive Screws 4-40 x 1/4 4 ea. 


2190-0017 Lockwashers for Standoff 2 ea. 
Stud Mount 
Solder Lug 1 ea. 


7-28. Figure references that are useful during installation include Figures 8-2, 8-3, 8-5, 8-26, 
and 8-36. To install Option 011, proceed as follows: 


a. Remove A19A (05340-60031). 
b. On the rear panel, remove the blank plate by removing the four pozi-drive screws. 


c. On A19B (05340-60032) install cables W19 and W20 in sockets J1 and J2 located on the 
right edge of the board. See Figure 8-26 component locator. Pins 1 and 14 of both cable con- 
nectors should be oriented toward the top of the pc board. The white arrows on the connector 
will point toward the board. W19 will be the cable connected to the top most socket of A19B. 


d. Install A19B into XA19 and dress the cables past the casting assembly toward the rear of 
the instrument. 


e. Install 05340-60073 Time Base board into XA20 for instruments not so equipped. 


f. Locate A34 (05340-60067). Connect the plug from cable W19 to the socket on A34 that is 
closest to integrated circuit U3. Connect the plug from cable W20 to the socket adjacent to the 
large 24-pin Cinch connector. The white arrows on the connector will point toward the board. 


g. Install A34 behind the rear panel. Align the four standoffs on A34 toward the rear panel. 
The 24-pin Cinch connector on A34 should be aligned toward the bottom of the instrument. Use 
four 6-32 x 3/8” pozi-drive screws to secure A34 to the rear panel. Dress cables W19 and W20 
along the casting assembly and away from the power supply boards. Install the insulator 
between the power supply boards and W19 and W20. ; 
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h. Install A35A1 (05340-60066) and A35J1 (Digital Input-Output Type 57 connector) in the 
Option 011 plate (plate with the six slide switches). See Figure 8-5 for correct orientation of 
A35J1. Secure A35J1 using the standoff stud mount and split lock washers. Using four 4 x 40 x 14” 
posi-drive screws, secure the Option 011 plate to the outside rear panel. The pc insterconnect board 
mates with A34J1. Except for the black wire, route the wires soldered to the slide switches to- 


ward the bottom of the chassis. 


i. Locate the black wire soldered to switch A35S6 (TALK-ALWAYS). Solder the other end 
of the black wire to the black wire already soldered to switch S5 (INT-EXT). 


j. Prepare a #22 or #24 gauge insulated wire (WHT-BLK-RED) approximately 30” long. 
Solder one end to XA24 (05340-60019) pin 4. A diode (HP part number 1901-0028) should be 
installed between XA24 pin 4 and pin 2 (see Figure 8-36). Connect cathode (marked end) to pin 4. 

k. Route the 30” wire along the front edge of the chassis past Al on to the top of the chassis. 


Continue to route the wire along the right top of the chassis rearward toward the rear panel. 
Route the wire to the bottom of A34 and solder to the A34 eyelet marked +5 V on Figure 8-36 


component locator. 


1. Solder the violet wire from A35S6 (TALK ALWAYS-ADDRESSABLE) to the A34 eyelet 
marked S6 on Figure 8-36. 


m. Solder the blue wire from A35S6 to the A34 eyelet marked “Shield” on Figure 8-36. 
n. Solder the green wire from A35S5 (switch A5) to the A34 eyelet marked S5 on Figure 8-36. 
0. Solder the yellow wire from A35S4 (switch A4) to the A34 eyelet marked S4 on Figure 8-36. 


p. Solder the orange wire from A35S3 (switch A3) to the A34 eyelet marked S3 on Fig- 
ure 8-36. 


q. Solder the red wire from A35S2 (switch A2) to the A34 eyelet marked S2 on Figure 8-36. 


r. Solder the brown wire from A35S1 (switch A1) to the A34 eyelet marked S1 on Fig- 
ure 8-36. 


s. This completes installation of Option 011 refer to Paragraph 7-15 for descriptions. See 
Section II for programming information. 
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SECTION VIII 


SCHEMATIC DIAGRAMS 


8-1. SCHEMATIC DIAGRAMS 


8-2. This section contains schematic diagrams, assembly and chassis part locators, component 
locators, block diagrams, waveforms, test points, and troubleshooting information. The sche- 
matics are presented in assembly number order Al through A35. The component, chassis, and 
assembly locators show the location by reference designator. The block diagrams give a 
simplified block of the corresponding schematic diagram. Test points, waveforms, and typical 
voltages are given as an aid in troubleshooting. 


8-3. SCHEMATIC DIAGRAM NOTES, ASSEMBLY NUMBERS, AND 
REFERENCE DESIGNATORS 


8-4. Figure 8-1 shows the symbols used on the schematic diagrams. At the bottom of Figure 8-1, 
the system for reference designators, assemblies, and subassemblies are shown. 


8-5. Reference Designations 


8-6. Assemblies such as printed circuit boards are assigned numbers in sequence, Al, A2, etc. 
As shown in Figure 8-1, subassemblies within an assembly are given a subordinate A number. 
For example, rectifier subassembly Al has the complete designator of A25Al1. For individual 
components, the complete designator is determined by adding the assembly number and sub- 
assembly number if any. For example CRI on the rectifier assembly is designated A25A1CRI1. 


8-7. Identification Markings on Printed-Circuit Boards 


8-8. HP printed circuit boards (see Figure 8-1) have four identifications numbers; an assembly 
part number; a series number, a revision letter, and a production code. 


8-9. The assembly part number has 10 digits (such as 05340-60037) and is the primary identifi- 
cation. All assemblies with the same part number are interchangeable. When a production 
change is made on an assembly that makes it incompatible with previous assemblies, a change 
in part number is required. The series number (such as 1248A) is used to document minor 
electrical changes. As changes are made, the series number is incremented. When replacement 
boards are ordered, you may receive a replacement with a different series number. If there is a 
difference between the series number marked on the board and the schematic in this manual, a 
minor electrical difference exists. If the number on the printed-circuit board is lower than that 
on the schematic, refer to Section VII for back dating information. If it is higher, refer to the 
loose leaf manual change sheets for this manual. If the manual change sheets are missing, 
contact your local Hewlett-Packard Sales and Service Office. See the listing on the back cover 
of this manual. 


8-10. Revision letters (A, B, etc.) denote changes in printed circuit layout. For example, if a 
_ capacitor type is changed (electrical value may remain the same) and requires different spacing 
for its leads, the printed circuit board layout is changed and the revision letter is incremented 
to the next letter. When a revision letter changes, the series number is also usually changed. 
The production code is the four digit, seven segment number used for production purposes. 


8-11. ASSEMBLY LOCATIONS AND COMPONENT LOCATORS 


8-12. Figures 8-2 through 8-5 show the front, rear, top, and bottom views of the 5340A. Following 
these is an overall block diagram and schematic diagrams for the instrument. Component 
locators for each printed circuit assembly are located next to the schematics. 
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8-13. MNEMONICS AND ABBREVIATIONS 


8-14. Table 8-1 lists mnemonics and abbreviations peculiar to the 5340A. Common ab- 
breviations are given in Section VI. 


Table 8-1. 5340A Mnemonics and Abbreviations 


CHK Check 
CLK Clock 
CONT Control 
CTR Counter 
DAC Data Accepted 
DAV Data Valid 
DIO Data Input Output 
DIR CNT Direct Count 
DIR SW Direct Switch 
DISP REG Display Register 
Decimal Point 
Interface Clear 
Feed Forward 
Input Frequency 
High Impedance 
Input Loop 
Inhibit 
Internal 
Main Gate 
Attention 
No Connection 
Overflow 
Parallel Enable 
Part of 
Program 
Parallel Shift 
Parallel Transfer Qualifier 
Reset Counter 
Reset Display 
Remote 
Remote Enable 
Resolution A 
Resolution B 
Ready For Data 
Reset N Counter 
Search in Seventh Step 
Select 
Sample Rate 
Sample Rate Qualifier 
Service Request 
Serial Transfer 
Serial Transfer Qualifier 
Subtract 
Switch A 
Switch B 
Time Base 
Transfer Loop 
Test Point 
Voltage Controlled Oscillator 
+5V Power For Digital Circuits 
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Figure 8-1. Schematic Diagram Notes 


SYMBOLS 


MAIN SIGNAL PATH 
FRONT PANEL 


FEEDBACK PATH 
REAR PANEL 
TESiPPOINT, 


INTERIOR AND PC BOARDS 
‘ SAND’? GATE 
WIPER MOVES TOWARD “‘CW’’ WHEN 
CONTROL IS ROTATED CLOCKWISE 

SOR’? GATE 
POWER LINE GROUND 


CIRCUIT COMMON GROUND INVERTER 


FLOATING GROUND 
NAND GATE 


CHASSIS GROUND 


NOR GATE 
KNOB CONTROL 


EX 
SCREWDRIVER ADJUST CEUs VE NOR 


PRINTED CIRCUIT BOARD 


IDENTIFCATION 
REVISION LETTER HP PART NO. 


[74\] 05340-60037 
Bie see aeet MANUFACTURING 


CODE 
7-SEGMENT 
PRODUCTION CODE SERIES NO. 


(May Be Stamped 
Elsewhere On The Board) 


REFERENCE DESIGNATIONS 


REFERENCE DESIGNATIONS WITHIN ASSEMBLIES ARE ABBREVIATED. 
ADD ASSEMBLY NUMBER TO ABBREVIATION FOR COMPLETE DESCRIPTION. 
JACKS ARE THE STATIONARY CONNECTORS AND PLUGS ARE THE MORE 
MOVEABLE OF TWO CONNECTORS. 


ASSEMBLY ABBREVIATON COMPLETE DESCRIPTION 


A25 C1 A25C1 
A25A1 CR1 A25A1CRI1 
NO PREFIX J3 3 


Assembly Stk.No. Assembly Series No. 
Assembly Assembly (includes A25A1 (used to document 
Number Name Assembly) changes) 


a ae 
A25 POWER SUPPLY ASSY (05100-6007) SERIES 12204 
Al RECTIFIER ASSY 


J2 mounted on Rectifier (05100-6031) J3 not mounted 
Assembly A25 Assembly PP . | on Assembly A25 


Numbers indicate Part of A25 [ 
Pins of J2 .: ,P/0 


TT a Se ay x -ORN- neo v3 +6.3V 


TO 
i ee : A5PI(6) 


| 
! 
| 
| oo 
! 12 ee oe +6.3V supplied 
: : upsea ceria from J3 to Pin 6 
8G LEE of Pl on 


Transformer 4 Assembly A5 


Terminal . ee ADSXAL 
Numbers Pin Numbers” 
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Figure 8-2. 5340A Top Internal View (with Options 001, 002, and 011 Installed) 
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Figure 8-3 


BOTTOM INTERNAL VIEW AND CABLE NUMBERS AND CONNECTIONS 
(with Options 001, 002, and 011 Installed) 


(See Page 8-5) 
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Figure 8-2. 5340A Top Internal View (with Options 001, 002, and 011 Installed) 
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Figure 8-3. 5340A Bottom Internal View and Cable Numbers and Connections 


(with Options 001, 002, and 011 Installed) 


Figure 8-3. 5340A Bottom Internal View and Cable Numbers and Connections 
(with Options 001, 002, and 011 Installed) 


ee ee 
Wiring 
Cable No. Cable Name HP Part Number Method 


AC Line Switch 


S1 S6 05505-60019 Soldered 


18 GHz Input J1 CP1 Connectors 


05340-60028 


CP1 AlJ2 


Sampler #1 05340-60033 Connectors 


000 


@ 00'¢ GOD 0000 


05340-60034 Soldered 


A3 Output A3 Output XA22(21) 


O00 GO00 
a06 O000 
OO e000 


9000 6° O° @ 0000 


Cri A2J2 Connectors 


Sampler #2 05340-60013 


+'@ @O000000 


BOOOOODNOOHOOOOE 


0'0:'9.0'9 080008 
©1010 OF6 0000 


‘@u' 
e 


@ a9 9 GO 
Q 


oo0u @ 


Al Output AlJ1 A16J4 


05340-60035 Connectors 


VCO 1/A1A2 A1A2J1 A16J5 05340-60044 Connectors 


: S20 2888. 


AC Line Cord 


J6 115/230VAC 


8120-1378 Connectors 


o 
° 


A2J1 A16J3 


A2 Output 05340-60048 Connectors 


) 
o 


0o00 Oo 
©0000 O° % 


o 


6000 © 0 


A2FL1 Input A17J1 A2FL1J4 05340-60049 Connectors 


©2000 0:0 90°0 
ooO00' o0'oO oO 6 


oeo0 © 
0000 © :' 


$s 
és 
se 
ee 
wv 
66 
6S 


800 @ 


A17J2 A22J1 


Direct Count 05340-60050 Connectors 


Output 


10 MHz Doubler A19A(E) Al16J1 


A19 End-Soldered 


05340-60051 
: A16 - Connector 


05340-60052 


VCO 1/A22 A16J6 A22(19) 


A22 End-Soldered 
A16 - Connector 


VCO 2/A2A2 A2A2J1 A16J7 


05340-60053 


Connectors 


Al16J2 05340-60054 | A20 End-Soldered 


A16 - Connector 


Harm Freq A20(10) 


A14/A20 


Main Chassis Primary Interconnect 05340-60065 


J4 05260-6034 


Low Freq Input 
Option 002 


Soldered 


18 GHz Input 
Option 002 


CP1 


05340-60060 Connectors 


ASCII Bus A34P1 05340-60063 


Connectors 


ASCII Bus A34P2 


05340-60063 Connectors 


External 8120-1833 Connector 


Equipment 


Remote Prog 
Digital Output 
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Figure 8-4. 5340A Front Panel Reference Designations 
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Figure 8-5. 5340A Rear Panel Reference Designations (with Options 002 and 011 Installed) 


A35S5 A35S3 A35S1 TH 1 
J5 A35S6 | A35S4 | A35S2 (behind panel) 


A35J1  A35 
(PART OF 
A35A1) 


Figure 8-3 
BOTTOM INTERNAL VIEW AND CABLE NUMBERS AND CONNECTIONS 
(with Options 001, 002, and 011 Installed) 


(See Page 8-5) 
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Figure 8-4. 5340A Front Panel Reference Designations 


A25DS12 A25DS9 A25DS1 thru A25DS8 
A25DS13 A25DS10 


A25DS14 A25DS11. 


RESOLUTION Hz 
© 100 IK 10K (00K a 


Figure 8-5. 5340A Rear Panel Reference Designations (with Options 002 and 011 Installed) 
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Part of Figure 8-6. 5340A Block Diagram 


A 


Waveforms taken with 320 MHz at 


-20 dBm input 


Waveforms taken with no signal 
input (counter searching) 


Waveforms Oe through WwW taken with an HP Model 183A Oscilloscope with HP 1830A Vertical Amplifier and 1840A Time Base. 
An HP Model 1120A 500 MHz Probe was used with its 10:1 divider probe. 


Oscilloscope Controls Set to: 


MODE 3 eeeecene 
CHANNELA ... 
CHANNELB ... 
TRIGGER Gagne 


MeO LIN Le Ce Leet: 
nic Leena LO 
ae aan 01 uis/ diy, 

VERTICAL SENSITIVITY ...... .02 v/div 


Probe Controls Set to: 


oe CHANNEL As COUPLIN Gia erent aatt eer eeer eae © 


5340A Controls Set to: 


RESOLUTION ois cis sites varctsiee ee eee OO RENZ 
LU NS(E1)) .ooconnoeeeeneoeeanrone Filsbas WTS vs 


Waveforms A were taken with an HP Model 608C Signal Generator connected to the 5340A 50-ohm input connector. Waveforms B taken with 


no input signal. 


ae 


ee a ee eee ee ee 


No Signal Input 
to 5340A 


wy 


Scope Sweep 
Mode set to NORM 


Figure 8-6 
5340A BLOCK DIAGRAM 
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Part of Figure 8-6. 5340A Block Diagram 
A B 


Waveforms taken with 320 MHz at Waveforms taken with no signal 
-20 dBm input input (counter searching) 


Waveforms Og through WwW taken with an HP Model 183A Oscilloscope with HP 1830A Vertical Amplifier and 1840A Time Base. 
An HP Model 1120A 500 MHz Probe was used with its 10:1 divider probe. 


Oscilloscope Controls Set to: Probe Controls Set to: 5340A Controls Set to: 


AC RESOLUTION ..... <9 steer OO EZ 
OPE RANGE. 10 Hz - 18 GHz 


Waveforms A were taken with an HP Model 608C Signal Generator connected to the 5340A 50-ohm input connector. Waveforms B taken with 
no input signal. 


No Signal Input 
to 5340A 


Scope Sweep 
Mode set to NORM 


05V/div, de 
.2V/div, de 


.005V /div, ac 
.005V /div, ac 
-1 us/div 


.005V /div, ac 
.05V/div, ac 
-1 us/div 


Top: 1V/div, de 
Bottom: 1V/div, de 
1 us/div 


Except for aoe , waveforms taken with 320 MHz input at -20 dBm. 
Waveforms w through taken with HP Model 180A Oscilloscope 
with 1801A Vertical Amplifier and 1820B Time Base, 10:1 Divider 
Probe was used. 


Set Oscilloscope controls to: 


SWEEP MODE 
SYNC SOURCE .... 
Vertical Polarity ... 
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Figure 8-6. 5340A Block Diagram 
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NOTES 


|, REFERENCE DESIGNATIONS WITHIN THIS 
ASSEMBLY ARE ABBREVIATED. ADD 
ASSEMBLY NUMBER TO ABBREVIATION 
FOR COMPLETE DESCRIPTION. 


2. UNLESS OTHERWISE INDICATED: 
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Part of Figure 8-9. A3 HI-Z Input Amplifier Assembly 
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O25@3 


W 10 MHz into 500 termination at J4 .O4 A3 OUT. Oscilloscope B settings 
input oscilloscope A settings - .02V/em, .1 us/div. 
-1V/em de, .1 us/div. 


EY A3UI1(2) .05V/em de .1 ps/div. 
A3U1(8) .05V/cm de .1 ps/div. 


Waveforms taken with 10:1 divider probe except W . Oscilloscope sync set to to ac INT, SLOPE 
_ to +, and DISPLAY to ALT. 


Figure 8-9 
A3 HI-Z INPUT AMPLIFIER ASSEMBLY 


(See Page 8-15) 


Figure 8-8 
A2 PREAMPLIFIER ASSEMBLY NO. 2 


(See Page 8-13) 
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10 Hz -250 MHz 


Part of Figure 8-9. A3 HI-Z Input Amplifier Assembly 
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YY ABUL (2) .05V/em de .1 ps/div. 
A3U1(8) .05V/cm de .1 us/div. 


Waveforms taken with 10:1 divider probe except W . Oscilloscope sync set to to ac INT, SLOPE 


_ to +, and DISPLAY to ALT. 
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Figure 8-10. A4 Phase/Quad Detector Assembly 
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Figure 8-11. A5 Search Assembly 
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Figure 8-12 
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Part of Figure 8-12. A6 Search Programmer Assembly 
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Figure 8-13. A7 DC Amplifier/Compensator No. 1 Assembly 
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Figure 8-14. A8 Bandpass Filters/@ Detector Assembly 
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Figure 8-15. A9 DC Amplifier/Compensator No. 2 Assembly 
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Figure 8-16 
A10 VCO NO. 2 ASSEMBLY 
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Figure 8-15 
A9 DC AMPLIFIER/COMPENSATOR NO. 2 ASSEMBLY 
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Figure 8-16. A10 VCO No. 2 Assembly 
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Figure 8-18 
A12 VCO NO. 1 ASSEMBLY 
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Figure 8-18. A12 VCO No. 1 Assembly 
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Figure 8-19. A13 Limiter/Amplifier Assembly 
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Figure 8-20. Al4 Limiter/Amplifier/Mixer Assembly 
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Part of Figure 8-21. A15 10 MHz Doubler Assembly 
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Waveforms taken with oscilloscope 10:1 probes. Oscilloscope sync set to INT, SLOPE, to +, 
and DISPLAY to ALT. 


Figure 8-21 
A15 10 MHz DOUBLER ASSEMBLY 
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Part of Figure 8-21. A15 10 MHz Doubler Assembly 
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Figure 8-21. A15 10 MHz Doubler Assembly 
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A16 CASTING MOTHERBOARD ASSEMBLY 05340-60015 


Al6 is a six layer interconnect board used to interconnect assemblies A4 through A15 and also to 
provide connections to other points in the counter. The-{__} symbol denotes a feedthrough point. 
For example, the inhibit signal connects to XA10(10), XA11(10), and XA12(10). The signal is 
used by A10 and Al2. The connection at XA11(10) is for convenience only and is not used by A11. 


Since multilayer construction is used for Al6, extreme care should be used when unsoldering 
wires, connectors, and jacks. Use the minimum amount of heat necessary to unsolder parts. 
When replacing the printed-circuit connectors, clip off the connector from the top of the board, 
then unsolder each pin. 


Care should be taken when connecting cables to Jl through J7. Use a straight on motion for 
mating the connectors. 


Figure 8-22. A1l6 Casting Motherboard 
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A16 CASTING MOTHERBOARD ASSEMBLY 05340-60015 


A16 is a six layer interconnect board used to interconnect assemblies A4 through A15 and also to 
provide connections to other points in the counter. The-{__} symbol denotes a feedthrough point. 
For example, the inhibit signal connects to XA10(10), XA11(10), and XA12(10). The signal is 
used by Al0 and Al2. The connection at XA11(10) is for convenience only and is not used by A11. 


Since multilayer construction is used for Al6, extreme care should be used when unsoldering 
wires, connectors, and jacks. Use the minimum amount of heat necessary to unsolder parts. 
When replacing the printed-circuit connectors, clip off the connector from the top of the board, 
then unsolder each pin. 


Care should be taken when connecting cables to J1 through J7. Use a straight on motion for 
mating the connectors. 


Figure 8-22. Al6 Casting Motherboard 
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Figure 8-23. A17 Direct Count Amplifier Assembly 
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Part of Figure 8-24. A18 Standard 10 MHz Oscillator Assembly 
A18 10 MHz Oscillator Assembly (Option 001) 


WAVEFORMS FOR TEST POINT 


.01 V/div, dc -5 V/div, de 

1 ms/div .1 ms/div 

Oscillator warmed-up for 24 hours XA18 pin 11 with green wire to A33 
disconnected (no load). Oscillator 
warmed up for 24 hours 


.02 V/div, dc 5 V/div, de 

.1 ms/div -1 ms/div 

Oscillator off for at least XA18 pin 11 with green wire 

24 hours (cold) disconnected (no load). Oscillator off 
for at least 24 hours (cold) 


Same as d except oscillator is on 
for 30 minutes from cold start 
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Figure 8-24 
A18 STANDARD 10 MHz OSCILLATOR ASSEMBLY 
A18 10 MHz OSCILLATOR ASSEMBLY (Option 001) 


(See Page 8-45) 
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Part of Figure 8-24. A18 Standard 10 MHz Oscillator Assembly 


A18 10 MHz Oscillator Assembly (Option 001) 


WAVEFORMS FOR TEST POINT yw 


.01 V/div, de 
.1 ms/div 
Oscillator warmed-up for 24 hours 


.02 V/div, de 

-1 ms/div 

Oscillator off for at least 
24 hours (cold) 


Same as d except oscillator is on 
for 30 minutes from cold start 


Figure 8-23 
A17 DIRECT COUNT AMPLIFIER ASSEMBLY 


(See Page 8-43) 
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5 V/div, de 

-1 ms/div 

XA18 pin 11 with green wire to A33 
disconnected (no load). Oscillator 
warmed up for 24 hours 


5 V/div, de 

-1 ms/div 

XA18 pin 11 with green wire 
disconnected (no load). Oscillator off 
for at least 24 hours (cold) 


9 10 12 13 15 


wy is for 5340A with standard 
oscillator 


wz is for 5340A with Option 
001 Oscillator 


Top: .1 V/div, de 
Bottom: .1 V/div, de 
.1 ps/div 


OVEN ON 
74 XA33(0) 1 1M ——=4e 
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eh i) Di eee a nS ea NOTES 


|. REFERENCE DESIGNATIONS WITHIN THIS 


| 
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FOR COMPLETE DESCRIPTION. 


2. UNLESS OTHERWISE INDICATED: 
RESISTANCE IN OHMS; 
CAPACITANCE IN PICOFARADS; 
INDUCTANCE IN MICROHENRIES 
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XANGAER) 1X 6 € 
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Zi RE 29 SATED 
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AA COMPLETE FARTS ¢hs7" 
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AGRA OP E at ch ; 
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Se Bek) 1G 
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=< HD i ; 
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ok oF € | | 
Kee : 255 ae 
2V | HEATER 
424 taal eee ore kL 
FROM XAIHSE) q WR ry, 
OVEN ON DK 
70 XA33(D) GM © <= = AW 
#5V DG | 7 7 
FROM XA3Z (2B, 3,0) rae BO ca ce eae ALE 
-5/ 
FROM xAst(Ab) et We ! 


534d -0-3{ 


Figure 8-24. A18 Standard 10 MHz Oscillator Assembly 
A18 10 MHz Oscillator Assembly (Option 001) 
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Part of Figure 8-25. A19 Interface A Assembly 


XA19 XA19 XA19 XA19 XA19 XA19 
RANGE P1B(10) P1A(13) P1A(14) RESOLUTION (HZ) P1B(6) P1B(7) P1B(8) 
10 Hz -— 250 MHz 


CHK 
250 MHz - 18 GHz 


10 Hz- 18 GHz 


FROM 
RANGE TO 
SWITCH A21, A22 


FROM 
SAMPLE SAMPLE 
RATE 


RATE 
POT R1 Q1, U1A, U2E 


FROM TO 
RESOLUTION 
SWITCH A20, A24 


COMPARATOR] OFFSET 
U7 


SHIFT 
COUNTER 
U4 


10 MHz OUT 
TO 
A20, A22 
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| GATE E 
LEE / ENA 


Figure 8-25 
A19 INTERFACE A ASSEMBLY (STANDARD INSTRUMENT), 
A27 RESOLUTION SWITCH ASSEMBLY 
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Part of Figure 8-25. A19 Interface A Assembly 


XA19 XA19 XA19 XA19 XA19 XA19 
RANGE P1B(10) P1A(13) P1A(14) RESOLUTION (HZ) P1B(6) P1B(7) P1B(8) 
je 


10 Hz - 250 MHz H fe 

CHK L H LE 
250 MHz - 18 GHz L H H 
10 Hz- 18 GHz H H H 


H 
- 
H 
- 
L 
L 
L 


FROM 
RANGE TO 
SWITCH A21, A22 


FROM 
SAMPLE 
RATE 
POT R1 


SAMPLE 
RATE 
Q1, U1A, U2E 


FROM 
RESOLUTION TO 
SWITCH A20, A24 


COMPARATOR OFFSET 
U7 


SHIFT 
COUNTER 
U4 


Figure 8-24 aoa sok 
A18 STANDARD 10 MHz OSCILLATOR ASSEMBLY A20, A22 
A18 10 MHz OSCILLATOR ASSEMBLY (Option 001) 


(See Page 8-45) 
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Figure 8-25. A19 Interface A Assembly (Standard Instrument), 
A27 Resolution Switch Assembly 


MAZ, Pp a a at ee 
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U25 (1816-0184) ASCII Code Conversion Output Truth Table 


OUTPUTS 


BINARY 


QD. 
D 
= 
Q |. 
a < 


OCTAL 
ADDRESS 


8-48 


ACT, 


BEFERENCE 
LES /BNAT/O 


| 
CAs | 


OY 

W), (ty /6 
WZ 

“3 

LF 
8,2 
U7 

WE 

“9 

L7), 20 
L/11, 18,19, 2 
L/l/2 
UW/3 
LB, as 
WHT eS 
L422 
WZ 


Figure 8-26 


Uie A19 INTERFACE B ASSEMBLY (PART OF OPTION 011) 


(See Page 8-49) 


Figure 8-25 
A19 INTERFACE A ASSEMBLY (STANDARD INSTRUMENT), 
A27 RESOLUTION SWITCH ASSEMBLY 


(See Page 8-47) 
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BINARY 


OCTAL 
ADDRESS 
ADDRESS 
AA, 


Gl: OU Ont == Oe i Oo OU ee tO NS HK oO To OF CO DS KS Oo AS oO EF ew tS eS SO 
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U25 (1816-0184) ASCII Code Conversion Output Truth Table 
OUTPUTS 
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93222 RESISTANCE IN OHMS; 
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ie sar ENTAIEN ASCLL INPUT by x eae : 
L/11, 18,19, 24 B20 - 2859 =n 

Me 
SNTAITEN pa Gi Zs x FATE POT EMM, 12 Eth \as || 
fs {829 - 3768 rm, 2 (SEE Flt 8-25) ae 
go Rioaiten one kasha 4 a ya? ts 14 6 
oe Oe SS 
fi (B20 - S583 aya i ERATE FROM fi, 2 + Py at 
eed Be eLoON ee Hef 2 re ez CONTROL xazTY #9, Siew 9 caecae | 
<i 447 78 ERIM : Ly Mie TO > om a 200 | o 
LS, 2) (820 5 0706 eae Dante ASS ¢—_ 7196 Bes 2 sidgieempeg | 
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; - ean p <i — 1) SUB 7e couNT 2684 (SEE Fies-esh © : ' 
WI], 29 Ces IA 5 a a ce ee ae NIT 2) ae SS ae ee eee | 
ELA (822-3596 

OMI4AL IAN 
Zs /8lé - 0/84 
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Part of Figure 8-27. A20 Time Base Assembly 


IY A20023(6) 2 V/em de, 2 ys/div JK A20U2(4) 2 V/em, .2 us/div 


Og A20U2(2) .2 V/cm de, .2 s/div Ww A20U2(5) .2 V/cm, .2 us/div 


Ww A20U2(6) .2 V/cm, 20 ms/div 


wey A20U2(7) .2 V/cm, 20 ms/div 


Waveforms taken with 10:1 oscilloscope probe. Counter controls set to CHECK, 1 Hz 
RESOLUTION, SAMPLE RATE - fully cew. 


A20 Truth Table 


RESOLUTION U23(13) U23(12) U23(11) 
SWITCH BINARY BINARY _ BINARY EQUIVALENT SELECTED 
SETTING WEIGHT = 4 WEIGHT = 2 WEIGHT = 1 INPUT SIGNAL 
l, 1 Hz ping 
\g 10 Hz pin 7 
|_ 100 Hz pin 6 


5 


1,1 kHz pin 5 


l, 10. kHz pin 4 
I, 100 kHz pin 3 


I, 1 MHz pin 2 
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Figure 8-26 
A19 INTERFACE B ASSEMBLY (PART OF OPTION 011) 
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Part of Figure 8-27. A20 Time Base Assembly 


Bo ata 


{IY A20023(6) .2 V/em de, .2 us/div SKY A20U24) .2 V/cm, 2 us/div 


SY A2002(2) .2 V/em de, 2 s/div SLY A2002(5) .2 V/cm, .2 us/div 


Ww A20U2(6) .2 V/cm, 20 ms/div 


WY A20U2(7) .2 V/cm, 20 ms/div 


Waveforms taken with 10:1 oscilloscope probe. Counter controls set to CHECK, 1 Hz 
RESOLUTION, SAMPLE RATE - fully cew. 


A20 Truth Table 


RESOLUTION U23(13) U23(12) U23(11) 
SWITCH BINARY BINARY BINARY EQUIVALENT SELECTED 


SETTING WEIGHT = 4 WEIGHT = 2 WEIGHT = 1 INPUT SIGNAL 


15 1 Hz ping 


' 10 Hz pin 7 
I, 100 Hz pin 6 
'4 1 kHz pin 5 


Ig 10 kHz pin 4 
l5 100 kHz pin 3 


1, 1 MHz pin 2 
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10MHz 
FROM A19——®]| U23 


RESOLU- 
TION 
FROM A27 


CONTROL 


HARMONIC PULSE 
FREQ SHAPER 


FROM A14 U24 
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Part of Figure 8-27. A20 Time Base Assembly 


PRESET 


U6 U7 
PRESET PRESET 
COUNTER COUNTER 


U13 
INVERTER 


@ U12 


BINARY 
COUNTER 


NE22 
CIRCUIT 


U17A 


CONTROL 
O—-FROM A21 


TO A22, A21 


U14 
INVERTER 


U21 


BINARY 
COUNTER 


U25, U26 
U19, U20 
NUMERICAL 
COMPARATOR 


| 


e 

N 
2 
2 
& 
<< 
£3 
uw 
S 


Figure 8-27 
A20 TIME BASE ASSEMBLY 
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Part of Figure 8-27. A20 Time Base Assembly 


RESOLU- 
TION 
FROM A27 


CONTROL 


HARMONIC ae 
FREQ —P| SHAPER 


FROM A14 U24 
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PRESET 


U6 U7 
PRESET PRESED 
COUNTER COUNTER 


U13 
INVERTER 


Df} 


BINARY 


CONTROL 
<$—— FROM A21 


TO A22, A21 


U14 
INVERTER 


U21 


BINARY 


COUNTER COUNTER 


N>2? 
CIRCUIT 


U17A 


U25, U26 
U19, U20 
NUMERICAL 
COMPARATOR 
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Figure 8-28. A21 Control Assembly 
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OX A22U8(6) .005 V/em de, .1 ps/div QY A22U26) .02 V/em, 2 us/div™ 


Og A22U2(5) .02 V/cm de, .1 s/div RY A22U2(2) .02 V/cm de, .2 us/div* 


t WY A22U1(13) .05 V/em de, .2 ws/div* EY 422046) 2 V/em de, 2 us/div™ 


WY A22U4(9) 2 V/em de, 2 ys/div* 


YAY 2201015) 2 V/em de, .2 us/div* 


Waveforms taken with 1 MHz oscillator connected to J4 (10 Hz to 250 MHz input). Use 10:1 
oscilloscope probes. Oscilloscope sync set to INT, SLOPE to +, and DISPLAY to ALT. Set 
Counter RESOLUTION switch to 1 Hz, SAMPLE RATE fully cow, RANGE to 10 Hz to 250 MHz. 


*Display is present for 1 sec while main gate is open. 
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Part of Figure 8-29. A22 High Frequency Counter Assembly 


EX A22U8(6) .005 V/em de, .1 ys/div ¥ A22U26) .02 V/em, 2 us/div* 


JPY A22U2(5) .02 V/em de, .1 ps/div SRY A22U2(2) .02 V/cm de, 2 ws/div* 


Ky A22U1(13) .05 V/cm de, .2 s/div* Og A22U4(6) .2 V/cm de, 2 us/div* 


SAY A22U1(15) .2 V/em de, .2 us/div* WY A22U4(9) .2 V/em de, 2 us/div* 


Waveforms taken with 1 MHz oscillator connected to J4 (10 Hz to 250 MHz input). Use 10:1 
oscilloscope probes. Oscilloscope sync set to INT, SLOPE to +, and DISPLAY to ALT. Set 
Counter RESOLUTION switch to 1 Hz, SAMPLE RATE fully ccw, RANGE to 10 Hz to 250 MHz. 


*Display is present for 1 sec while main gate is open. 
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Part of Figure 8-29. A22 High Frequency Counter Assembly 
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Figure 8-30. A23 Count Register Assembly 
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Part of Figure 8-31. A24 Display Register Assembly 
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Part of Figure 8-31. A24 Display Register Assembly 
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Figure 8-31. A24 Display Register Assembly 
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Part of Figure 8-32. 
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Part of Figure 8-32. A25 Display Assembly, A26 Blanking Assembly 
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Figure 8-32. A25 Display Assembly, A26 Blanking Assembly 
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Figure 8-32 
A25 DISPLAY ASSEMBLY, A26 BLANKING ASSEMBLY 


(See Page 8-65) 
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Part of Figure 8-33. A28, A29, and A30 
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Figure 8-33 

A28 -15V AND +175V REGULATORS ASSEMBLY, 
A29 +15V REGULATOR ASSEMBLY, 

A30 POWER SUPPLY MOTHERBOARD 


(See Page 8-69) 
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NOTES 
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A30 POWER SUPPLY MOTHERBOARD, 
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Figure 8-35 
A33 OPTIONAL OSCILLATOR POWER SUPPLY 
(Part of Option 001) 


(See Page 8-77) 


Figure 8-34 

A30 POWER SUPPLY MOTHERBOARD, 
A31 -5V REGULATOR ASSEMBLY, 

A32 +5V REGULATOR ASSEMBLY 


(See Page 8-75) 
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Figure 8-35. A33 Time Base Power Supply (Part of Option 001) 
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Part of Figure 8-36. A34 Bus Communicator Assembly, 
A385 Connector Assembly (Part of Option 011) 
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Figure 8-36 

A34 BUS COMMUNICATOR ASSEMBLY, 
A35 CONNECTOR ASSEMBLY 

(Part of Option 011) 


(See Page 8-79) 
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A33 OPTIONAL OSCILLATOR POWER SUPPLY 
(Part of Option 001) 
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Part of Figure 8-36. A34 Bus Communicator Assembly, 
A35 Connector Assembly (Part of Option 011) 
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ANGOLA 

Telectra 

Empresa Técnica de 
Equipamentos 
Eléctricos, S.A.R.L. 

R. Barbosa Rodrigues, 

41-1°DT.° 

Caixa Postal, 6487 

Luanda 

Tel: 355 15/6 


ARGENTINA 
Hewlett-Packard Argentina S.A. 
Santa Fe 2035, Martinez 
6140 Buenos Aires 

Tel: 792-1239, 798-6086 
Telex: 122443 AR CIGY 


Biotron S.A.C.l.y M. 

Avda. Paseo Colon 221 

9 piso 

1399 Buenos Aires 
Tel: 30-4846/ 185 1/8384 
34-9356/0460/4551 
Telex: (33) 17595 BIO AR 


AUSTRALIA 


AUSTRALIA CAPITAL 
TERR. 

Hewlett-Packard Australia Pty. 
Ltd 

121 Wollongong Street 

Fyshwick, 2609 

Tel: 804244 

Telex: 62650 


NEW SOUTH WALES 

Hewiett-Packard Australia Pty. 
Lid. 

31 Bridge Street 

Pymble, 2073 

Tel: 4496566 

Telex: 21561 


QUEENSLAND 

Hewlett Packard Australia Pty. 
Lid. 

5th Floor 

Teachers Union Building 

495-499 Boundary Street 

Spring Hill, 4000 

Tel: 2291544 

SOUTH AUSTRALIA 

Hewlett-Packard Australia Pty. 
Lid. 

153 Greenhill Road 

Parkside, 5063 

Tel: 2725911 

Telex: 82536 


VICTORIA 

Hewlett-Packard Australia Pty. 
Lid. 

31-41 Joseph Street 

Blackburn, 3130 

Tel: 89-6351 

Telex: 31024 MELB 


WESTERN AUSTRALIA 

Hewlett-Packard Australia Pty. 
Lid. 

141 Stirling Highway 

Nedlands, 6009 

Tel: 3865455 

Telex: 93859 


AUSTRIA 
Hewlett-Packard Ges.m.b.H. 
Wehlistrasse 29 

P.O. Box 7 

A-1205 Vienna 

Tel: 35-16-21-0 

Telex: 13582/135066 
Hewlett-Packard Ges.m.b.H. 
Wehlistrasse, 29 

A-1205 Wien 

Tel: 35-16-21 

Telex: 135066 


BAHRAIN 

Medical Only 

Wael Pharmacy 

P.O. Box 648 

Bahrain 

Tel: 54886, 56123 

Telex: 8550 WAEL GJ 

Al Hamidiya Trading and 
Contracting 

P.O. Box 20074 

Manama 

Tel: 259978, 259958 

Telex: 8895 KALDIA GJ 


BANGLADESH 

The General Electric Co. of 
Bangladesh Lid. 

Magnet House 72 
Dilkusha Commercial Area 
Motijhell, Dacca 2 

Tel: 252415, 252419 
Telex: 734 


BELGIUM 

Hewlett-Packard Benelux 
S.AJN.V. 

Avenue du Col-Vert, 1, 

(Groenkraaglaan) 

B-1170 Brussels 

Tel: (02) 660 50 50 

Telex: 23-494 paloben bru 


BRAZIL 

Hewlett-Packard do Brasil 
Le.C. Ltda. 

Alameda Rio Negro, 750 

Alphaville 

06400 Barueri SP 

Tel: 429-3222 


Hewlett-Packard do Brasil 
l.e.C. Lida. 

Rua Padre Chagas, 32 

90000-Pérto Alegre-RS 

Tel: 22-2998, 22-5621 

Hewlett-Packard do Brasil 
le.C. Lida. 

Av. Epitacio Pessoa, 4664 

22471-Rio de Janelro-RJ 

Tel: 286-0237 

Telex: 021-21905 HPBR-BR 


CANADA 
ALBERTA 


Hewlett-Packard (Canada) Ltd. 


11620A - 168th Street 
Edmonton T5M 379 
Tel: (403) 452-3670 
TWX: 610-831-2431 


Hewlett-Packard (Canada) Ltd. 


210, 7220 Fisher St. S.E. 
Caigary T2H 2H8 

Tel: (403) 253-2713 
TWX: 610-821-6141 


BRITISH COLUMBIA 


Hewlett-Packard (Canada) Ltd. 


10691 Shellbridge Way 
Richmond V6X 2W7 
Tel: (604) 270-2277 
TWX: 610-925-5059 


MANITOBA 


Hewlett-Packard (Canada) Ltd. 


380-550 Century St. 
St. James, 
Winnipeg R3H OY 1 
Tel: (204) 786-6701 
TWX: 610-671-3531 


NOVA SCOTIA 


Hewlett-Packard (Canada) Ltd. 


P.O. Box 931 

800 Windmill Road 
Dartmouth B3B 1L1 
Tel: (902) 469-7820 
TWX: 610-27 1-4482 


ONTARIO 


Hewlett-Packard (Canada) Ltd. 


1020 Morrison Dr. 
Ottawa K2H 8K7 
Tel: (613) 820-6483 
TWX: 610-563-1636 


Hewlett-Packard (Canada) Ltd. 


6877 Goreway Drive 
Mississauga L4V 1M8 
Tel: (416) 678-9430 
TWX: 610-492-4246 


Hewlett-Packard (Canada) Ltd. 


552 Newbold Street 
London N6E 2S5 

Tel: (519) 686-9181 
TWX: 610-352-1201 


QUEBEC 


Hewlett-Packard (Canada) Ltd. 


275 Hymus Blvd. 
Pointe Claire HOR 1G7 
Tel: (514) 697-4232 
TWX: 610-422-3022 


FOR CANADIAN 
AREAS NOT 
LISTED: 


Contact Hewlett-Packard (Can- 


ada) Lid. in Mississauga. 


CHILE 

Jorge Calcagni y Cia. Lida. 
Arturo Burhle 065 

Casilla 16475 

Correo 9, Santiago 

Tel: 220222 

Telex: JCALCAGNI 


COLOMBIA 

Instrumentaci6n 

Henrik A. Langebaek & Kier 
S.A. 

Carrera 7 No. 48-75 

Apartado Aéreo 6287 

Bogoté, 1 D.E. 

Tel: 269-8877 

Telex: 44400 


Instrumentaci6n 

H.A. Langebaek & Kier S.A. 
Carrera 63 No. 49-A-31 
Apartado 54098 
Medellin 

Tel: 304475 


COSTA RICA 

Cientifica Costarricense S.A. 
Avenida 2, Calle 5 

San Pedro de Montes de Oca 
Apartado 10159 

San José 

Tel: 24-38-20, 24-08-19 
Telex: 2367 GALGUR CR 


(} SALES OFFICES 


Arranged alphabetically by country 


CYPRUS 

Kypronics 

19 Gregorios Xenopoulos 
Street 

P.O. Box 1152 

Nicosia 

Tel: 45628/29 

Telex: 3018 


CZECHOSLOVAKIA 
Hewlett-Packard 

Obchodni zastupitelstvi v CSSR 
Pisemny styk 

Post. schranka 27 

CS 118 01 Praha 011 

CSSR 


Vyvojova a Provozni Zakladna 

Vyzkumnych Ustavu v 
Bechovicich 

CSSR-25097 Bechovice u 
Prahy 

Tel: 89 93 41 

Telex: 12133 


Institute of Medical Bionics 

Vyskumny Ustav Lekarskej 
Bioniky 

Jedlova 6 

CS-88346 Bratisiava- 
Kramare 

Tel: 44-551 

Telex: 93229 


DENMARK 
Hewlett-Packard A/S 
Datavej 52 

DK-3460 Birkerod 
Tel: (02) 81 66 40 
Telex: 37409 hpas dk 


Hewlett-Packard A/S 
Navervej 1 

DK-8600 Silkeborg 
Tel: (06) 82 71 66 
Telex: 37409 hpas dk 


ECUADOR 

CYEDE Cia. Ltda. 

P.O. Box 6423 CCI 

Av. Eloy Alfaro 1749 
Quito 

Tel: 450-975, 243-052 
Telex: 2548 CYEDE ED 


Medical Only 
Hospitalar S.A. 
Casilla 3590 
Robles 625 
Quito 

Tel: 545-250 


EGYPT 

.E.A. 

International Engineering 
Associates 

24 Hussein Hegazi Street 

Kasr-el-Aini 

Cairo 

Tel: 23 829 

Telex: 93830 


SAMITRO 

Sami Amin Trading Office 
18 Abdel Aziz Gawish 
Abdine-Cairo 

Tel: 24932 


EL SALVADOR 

IPESA 

Bulevar de los Heroes 11-48 
Edificio Sarah 1148 

San Salvador 

Tel: 252787 


ETHIOPIA 
Abdella Abdulmalik 
P.0. Box 2635 
Addis Ababa 
Tel: 11 93 40 


FINLAND 


Hewlett-Packard Oy 
Revontulentie, 7 
SF-02100 Espoo 10 
Tel: (90) 455 0211 
Telex: 121563 hewpa sf 


FRANCE 

Hewlett-Packard France 

Zone d’activites de 
Courtaboeuf 

Avenue des Tropiques 

Boite Postale 6 

91401 Orsay-Cédex 

Tel: (1) 907 78 25 

TWX: 600048F 


Hewlett-Packard France 
Chemin des Mouilles 
B.P. 162 

69130 Ecully 

Tel: (78) 33 81 25 
TWX: 310617F 


Hewlett-Packard France 
20, Chemin de La Cépiére 
31081 Toulouse 

Le Mirail-Cédex 

Tel: (61) 40 11 12 


Hewlett-Packard France 

Le Ligoures 

Place Romée de Villeneuve 
13100 Aix-en-Provence 
Tel: (42) 59 41 02 

TWX: 410770F 


Hewlett-Packard France 
2, Allee de la Bourgonette 
35100 Rennes 

Tel: (99) 51 42 44 

TWX: 7409 12F 


Hewlett-Packard France 

18, rue du Canal de la Marne 
67300 Schiitigheim 

Tel: (88) 83 08 10 

TWX: 89014 1F 


Hewlett-Packard France 
Immeuble péricentre. 

fue van Gogh 

59650 Villeneuve D'Ascq 
Tel: (20) 91 41 25 

TWX: 160124F 


Hewlett-Packard France 

Batiment Ampére 

Rue de la Commune de Paris 

B.P. 300 

93153 Le Blanc Mesnil- 
Cédex 

Tel: (01) 931 88 50 

Telex: 211032F 


Hewlett-Packard France 
Av. du Pdt. Kennedy 
33700 Merignac 

Tel: (56) 97 01 81 


Hewlett-Packard France 
Immeuble Lorraine 
Boulevard de France 
91035 Evry-Cédex 
Tel: 077 96 60 

Telex: 6923 15F 


Hewlett-Packard France 
23 Rue Lothaire 

57000 Metz 

Tel: (87) 65 53 50 


GERMAN FEDERAL 
REPUBLIC 
Hewlett-Packard GmbH 
Vertriebszentrale Frankfurt 
Berner Strasse 117 
Postfach 560 140 
0-6000 Frankfurt 56 
Tel: (06011) 50041 
Telex: 04 13249 hpttm d 


Hewlett-Packard GmbH 
Technisches BUro B&blingen 
Herrenberger Strasse 110 
D-7030 BdSblingen, 
Wurttemberg 

Tel: (07031) 667-1 

Telex: 07265739 bbn 


Hewlett-Packard GmbH 

Technisches BUro Dusseldorf 

Emanuel-Leutze-Str. 1 
(Seestern) 

D-4000 DUsseidort 

Tel: (0211) 5971-1 

Telex: 085/86 533 hpdd d 


Hewlett-Packard GmbH 
Technisches BUro Hamburg 
Kapstadiring 5 

D-2000 Hamburg 60 

Tel: (040) 63804-1 

Telex: 21 63 032 hphh d 


Hewlett-Packard GmbH 
Technisches BUro Hannover 
Am Grossmarkt 6 

D-3000 Hannover 91 

Tel: (0511) 46 60 01 

Telex: 092 3259 


Hewlett-Packard GmbH 
Technisches BUro NUrnberg 
Neumeyerstrasse 90 
0-8500 NUrnberg 

Tel: (0911) 52 20 83 
Telex: 0623 860 


Hewlett-Packard GmbH 
Technisches BUro MUnchen 
Eschenstrasse 5 

0-8021 Taufkirchen 
Tel: (089) 6117-1 

Telex: 0524985 


Hewlett-Packard GmbH 
Technisches Buro Berlin 
Kaithstrasse 2-4 

D-1000 Berlin 30 

Tel: (030) 24 90 86 
Telex: 018 3405 hpbin d 


GREECE 

Kostas Karayannis 

8 Omirou Street 

Athens 133 

Tel: 32 30 303/32/37 731 
Telex: 21 59 62 RKAR GR 


GUAM 

Guam Medical Supply, Inc. 
Suite C, Airport Plaza 

P.O. Box 8947 
Tamuning 96911 

Tel: 646-4513 


GUATEMALA 

IPESA 

Avenida Reforma 3-48 

Zona 9 

Guatemala City 

Tel: 316627, 314786, 
66471-5, ext. 9 

Telex: 4192 Teletro Gu 


HONG KONG 

Hewlett-Packard Hong Kong 
Lid. 

11th Floor, Four Seas Bidg. 

212 Nathan Rd. 

Kowloon 

Tel: 3-697446 (5 lines) 

Telex: 36678 HX 


Medical/Analytical Only 

Schmidt & Co. (Hong Kong) 
Ltd. 

Wing On Centre, 28th Floor 

Connaught Road, C. 

Hong Kong 

Tel: 5-455644 

Telex: 74766 SCHMX HX 


INDIA 

Blue Star Ltd. 

Sahas 

414/2 Vir Savarkar Marg 
Prabhadevi 

Bombay 400 025 

Tel: 45 78 87 

Telex: 011-4093 


Blue Star Ltd. 

Band Box House 
Prabhadevi 
Bombay 400 025 
Tel: 45 73 01 
Telex: 011-3751 


Blue Star Ltd. 

Bhavdeep 

Stadium Road 
Ahmedabad 380 014 
Tel: 43922 

Telex: 012-234 


Blue Star Lid. 

7 Hare Street 
Calcutta 700 001 
Tel: 23-0131 
Telex: 021-7655 


Blue Star Ltd. 
Bhandari House 

91 Nehru Place 

New Delhi 110 024 
Tel: 682547 

Telex: 031-2463 


Blue Star Ltd. 

T.C. 7/603 ‘Poornima’ 
Maruthankuzhi 
Trivandrum 695 013 
Tel: 65799 

Telex: 0884-259 


Blue Star Ltd. 

11 Magarath Road 
Bangalore 560 025 
Tel: 55668 

Telex: 0845-430 


Blue Star Ltd. 

Meeakshi Mandiram 

XXXXV/1379-2 Mahatma 
Gandhi Rd. 

Cochin 682 016 

Tel: 32069 

Telex: 085-514 


Blue Star Ltd. 

1-1-117/1 Sarojini Devi Road 
Secunderabad 500 033 
Tel: 70126 

Telex: 0155-459 


Blue Star Ltd. 

133 Kodambakkam High Road 
Madras 600 034 

Tel: 82057 

Telex: 041-379 


ICELAND 

Medical Only 

Elding Trading Company Inc. 
Hatnarnvoli - Tryggvagdtu 
P.O. Box 895 
IS-Reykjavik 

Tel: 1 58 20/1 63 03 


INDONESIA 

BERCA Indonesia P.T. 
P.0. Box 496/Jkt. 

Jin, Abdul Muis 62 
Jakarta 

Tel: 349255, 349886 
Telex: 46748 BERSIL IA 


BERCA Indonesia P.T. 
P.O. Box 174/Sby. 
23 Jin. Jimerto 
Surabaya 

Tel: 42027 


IRELAND 


Hewlett-Packard Ltd. 
Kestrel House 
Clanwilliam Place 
Lower Mount Street 
Dublin 2, Eire 


Hewlett-Packard Ltd. 
2C Avongberg Ind. Est. 
Long Mile Road 
Dublin 12 

Tel: 514322/514224 
Telex: 30439 


Medical Only 

Cardiac Services (Ireland) Ltd. 
Kilmore Road 

Artane 

Dublin 5, Eire 

Tel: (01) 315820 


Medical Only 

Cardiac Services Co. 
95A Finaghy Rd. South 
Belfast BT 10 OBY 
GB-Northern Ireland 
Tel: (0232) 625566 
Telex: 747626 


ISRAEL 

Electronics Engineering Div. 
of Motorola Israel Ltd. 

16, Kremenetski Street 

P.0. Box 25016 

Tel-Aviv 

Tel: 38973 

Telex: 33569, 34164 


ITALY 


Hewlett-Packard Italiana S.p.A. 


Via G. Di Vittorio, 9 

20063 Cernusco Sul 
Navigllo (Ml) 

Tel: (2) 903691 

Telex: 334632 HEWPACKIT 


Hewlett-Packard Italiana S.p.A. 


Via Turazza, 14 

35100 Padova 

Tel: (49) 664888 

Telex: 430315 HEWPACK! 


Hewlett-Packard Italiana S.p.A. 
Via G. Armellini 10 

1-00143 Roma 

Tel: (06) 54 69 61 

Telex: 610514 


Hewlett-Packard Italiana S.p.A. 


Corso Giovanni Lanza 94 
10133 Torino 

Tel: (011) 659308 

Telex: 221079 


Hewlett-Packard Italiana S.p.A. 


Via Principe Nicola 43 G/C 
1-95126 Catania 

Tel: (095) 37 05 04 
Telex: 970291 


Hewlett-Packard Italiana S.p.A. 


Via Nuova san Rocco A 
Capadimonte, 62A 

80131 Napoli 

Tel: (081) 710698 


Hewlett-Packard Italiana S.p.A. 
Via Martin Luther King, 38/111 
|-40132 Bologna 

Tel: (051) 402394 

Telex: 511630 


JAPAN 

Yokogawa-Hewlett-Packard 
Ltd. 

29-21, Takaido-Higashi 
3-chome 

Suginami-ku, Tokyo 168 

Tel: 03-331-6111 

Telex: 232-2024 YHP-Tokyo 

Yokogawa-Hewlett-Packard 
Ltd. 

Chuo Bidg., 4th Floor 

4-20, Nishinakajima 5-chome 

Yodogawa-ku, Osaka-shi 

Osaka, 532 

Tel: 06-304-6021 

Telex: 523-3624 

Yokogawa-Hewlett-Packard 
Ltd. 


Sunitomo Seimei Nagaya Bldg. 


11-2 Shimosasajima-cho, 

Nakamura-ku, Nagoya, 450 

Tel: 052 571-5171 

Yokogawa-Hewlett-Packard 
Lid. 

Tanigawa Building 

2-24-1 Tsuruya-cho 

Kanagawa-ku 

Yokohama, 221 

Tel: 045-312-1252 

Telex: 382-3204 YHP YOK 


Yokogawa-Hewlett-Packard 
Ltd. 

Mito Mitsui Building 

105, 1-chome, San-no-maru 

Mito, Ibaragi 310 

Tel: 0292-25-7470 


Yokogawa-Hewlett-Packard 
Ld. 

Inoue Building 

1348-3, Asahi-cho, 1-chome 

Atsugi, Kanagawa 243 

Tel: 0462-24-0452 


Yokogawa-Hewlett-Packard 
Lid. 

Kumagaya Asahi 

Hachijuni Building 

4th Floor 

3-4, Tsukuba 

Kumagaya, Saitama 360 

Tel: 0485-24-6563 


JORDAN 

Mouasher Cousins Co. 
P.0. Box 1387 
Amman 

Tel: 24907/39907 
Telex: SABCO JO 1456 


KENYA 
ADCOM Lid., Inc. 
P.0. Box 30070 
Nairobi 

Tel: 331955 
Telex: 22639 


Medical Only 

International Aeradio (E.A.) Ltd. 
P.O. Box 19012 

Nairobi Airport 

Nairobi 

Tel: 336055/56 

Telex: 22201/22301 


Medical Only 

International Aeradio (E.A.) Ltd. 
P.0. Box 95221 

Mombasa 


KOREA 

Samsung Electronics Co., Ltd. 
4759 Shingil-6-Dong 

Yeong Deung POU 

Seoul 

Tel: 833-4122, 4121 

Telex: SAMSAN 27364 


KUWAIT 

Al-Khaldiya Trading & 
Contracting 

P.O. Box 830-Safat 

Kuwait 

Tel: 42 4910/41 1726 

Telex: 2481 Areeg kt 


LUXEMBURG 

Hewlett-Packard Beneluz 
S.A/N.V. 

Avenue du Col-Vert, 1 

(Groenkraaglaan) 

B-1170 Brussels 

Tel: (02) 660 5050 

Telex: 23 494 


MALAYSIA 
Hewlett-Packard Sales 
(Malaysia) Sdn. Bhd. 
Suite 2.21/2.22 
Bangunan Angkasa Raya 
Jalan Ampang 

Kuala Lumpur 

Tel: 483680, 485653 


Protel Engineering 
P.O. Box 1917 

Lot 259, Satok Road 
Kuching, Sarawak 
Tel: 53544 


MEXICO 

Hewlett-Packard Mexicana, 
S.A. de C.V. 

Av. Periférico Sur No. 6501 

Tepepan, Xochimilco 

Mexico 23, DF. 

Tel: 905-676-4600 

Telex: 017-74-507 


Hewlett-Packard Mexicana, 
S.A. de C.V. 

Rio Volga #600 

Col. Del Valle 

Monterrey, N.L. 

Tel: 78-32-10 


MOROCCO 
Dolbeau 

81 rue Karatchi 
Casabianca 
Tel: 3041 82 
Telex: 2305 1/22822 
Gerep 

2, rue d'Agadir 
Boite Postal 156 
Casablanca 
Tel: 272093/5 
Telex: 23 739 


MOZAMBIQUE 

A.N. Goncalves, Lid, 
162, 1° Apt. 14 Av. D. Li 
Caixa Postal 107 
Maputo 

Tel: 27091, 27114 
Telex: 6-203 NEGON Mo 


NETHERLANDS 
Hewlett-Packard Benelux N.Y 
Van Heuven Goedhartiaan 124 
P.0. Box 667 

1181KK Amstelveen 
Tel: (20) 47 20 21 
Telex: 13 216 


NEW ZEALAND ’ 
Hewlett-Packard (N.Z.) Lid, 
4-12 Cruickshank Street 
Kilbirnie, Wellington 3 
P.O. Box 9443 
Courtney Place 
Wellington 

Tel: 877-199 


Hewlett-Packard (N.Z.) Ltd, 

P.O. Box 26-189 

169 Manukau Road 

Epsom, Auckland 

Tel: 687-159 

Analytical/Medical Only 

Northrop Instruments & 
Systems Ltd., 

Sturdee House 

85-87 Ghuznee Street 

P.O. Box 2406 

Wellington 

Tel: 850-091 

Telex: NZ 31291 

Northrup Instruments & 
Systems Ltd. 


P.O. Box 9682, Newmarket 
Auckland 1 ; 
Tel: 794-091 


Northrup Instruments & 
Systems Lid. 

Terrace House, 4 Oxford 
Terrace 

P.O. Box 8388 

Christchurch 

Tel: 64-165 


NIGERIA 

The Electronics 
Instrumentations Ltd. 

N6B/770 Oyo Road 

Oluseun House 

P.M.B. 5402 

Ibadan 

Tel: 461577 

Telex: 31231 TEIL NG 


The Electronics 
Instrumentations Ltd. 

144 Agege Motor Road, 

P.O. Box 481 

Mushin, Lagos 

NORWAY 

Hewlett-Packard Norge A/S” 

Ostendalen 18 

P.0. Box 34 

1345 Osteraas 

Tel: (02) 1711 80 

Telex: 16621 hpnas n 

Hewlett-Packard Norge 

Nygaardsgaten 114 

P.O. Box 4210 

5013 Nygaardsgaten, 

Bergen 

Tel: (05) 21 97 33 


PANAMA 
Electrénico Balboa, S.A. 
Aparatado 4929 
Panama 5 

Calle Samuel Lewis 
Edificio “Alfa,” No. 2 
Cludad de Panama 
Tel: 64-2700 

Telex: 3483103 Curundu, 
Canal Zone 


PERU : 

Compafila Electro Médica S.A. 

Los Flamencos 145 

San Isidro Casilla 1030 

Lima 1 

Tel: 41-4325 

Telex: Pub. Booth 25424 
SISIDRO 


PAKISTAN 
Mushko & Company Lid. 
Oosman Chambers 
Abdullah Haroon Road 
Karachi-3 

Tel; 511027, 512927 | 
Telex: 2894 


Mushko & Company, Ltd. 
10, Bazar Rd. 

Sector G-6/4 
Islamabad 

Tel: 28264 


PHILIPPINES 

The Online Advanced Systems 
Corporation 

Rico House 

Amorsolo cor. Herrera Str. 
Legaspi Village, Makati 
P.O. Box 1510 

Metro Manila 

Tel: 85-35-81, 85-34-91, 
85-32-21 

Telex: 3274 ONLINE 


RHODESIA 

Field Technical Sales 
45 Kelvin Road North 
P.O. Box 3458 
Salisbury 

Tel: 705231 (5 lines) 
Telex: RH 4122 


POLAND 

Biuro Informacji Technicznej 
Hewlett-Packard 

UI Stawki 2, 6P 

PLOO-950 Warszawa 

Tel: 39 59 62, 39 51 87 
Telex: 81 24 53 


PORTUGAL 

Telectra-Empresa Técnica de 
Re, Equipamentos Eléctricos 
eC AR 

Rua Rodrigo da Fonseca 103 

P.O. Box 2531 


~ P-Lisbon 1 


Tel: (19) 68 60 72 
Telex: 12598 


Intercambio Mundial de 
Comércio S.a.r.1. 

P.O. Box 2761 

Avenida Antonio Augusto 

de Aguiar 138 

P-Lisbon 

Tel: (19) 53 21 31/7 

Telex: 16691 munter p 


PUERTO RICO 

Hewlett-Packard Inter- 
Americas 

Puerto Rico Branch Office 

Calle 272, 

#203 Urb. Country Club 

Carolina 00630 - 

Tel: (809) 762-7255 

Telex: 345 0514 

QATAR 


Nasser Trading & Contracting 
P.O. Box 1563 


~ Doha 


Tel: 22170 
Telex: 4439 NASSER 


ROMANIA 

Hewlett-Packard 
Reprezentanta 

Bd.n. Balcescu 16 

Bucuresti 

Tel: 15 80 23/13 88 85 

Telex: 10440 


SAUDI! ARABIA 

Modern Electronic 

Establishment (Head Office) 

P.0. Box 1228, Baghdadiah 
Street 

Jeddah 

Tel: 27 798 

Telex: 40035 

Cable: ELECTA JEDDAH 


Modern Electronic 
Establishment (Branch) 

P.O. Box 2728 

Riyadh 

Tel: 62596/66232 

Telex: 202049 


Modern Electronic 
Establishment (Branch) 

P.O. Box 193 

Al-Khobar 

Tel: 44678-44813 

Telex: 670136 

Cable: ELECTA AL-KHOBAR 


SINGAPORE 

Hewlett-Packard Singapore 
(Pte.) Ltd. 

6th Floor, Inchcape House 

450-452 Alexandra Road 

P.0. Box 58 

Alexandra Post Office 

Singapore 9115 

Tel: 631788 

Telex: HPSG RS 21486 


SOUTH AFRICA 

Hewlett-Packard South Africa 
(Pty.), Ltd. 

Private Bag Wendywood, 

Sandton, Transvaal, 2144 

Hewlett-Packard Centre 

Daphne Street, Wendywood, 

Sandton, 2144 

Tel: 802-5111/25 

Telex: 8-4782 


Hewlett-Packard South Africa 
(Ply.), Ltd. 

P.0. Box 120 

Howard Place, 

Cape Province, 7450 

Pine Park Centre, Forest Drive, 

Pinelands, 

Cape Province, 7405 

Tel: 53-7955 thru 9 

Telex: 57-0006 


SPAIN 

Hewlett-Packard Espafiola, 
S.A. 

Calle Jerez 3 

E-Madrid 16 

Tel: (1) 458 26 00 (10 lines) 

Telex: 23515 hpe 


Hewlett-Packard Espafola S.A. 
Colonia Mirasierra 

Edificio Juban 

c/o Costa Brava, 13 

Madrid 34 


Hewlett-Packard Espafiola, 
S.A. 

Milanesado 21-23 

E-Barcelona 17 

Tel: (3) 203 6200 (5 lines) 

Telex: 52603 hpbe e 


Hewlett-Packard Espafiola, 
A 


Av Ramén y Cajal, 1 
Edificio Sevilla, planta 9° 
E-Sevilla 5 

Tel: 64 44 54/58 


Hewlett-Packard Espafiola S.A. 
Edificio Albia Il 7° B 
E-Bilbao 1 

Tel: 23 83 06/23 82 06 


Hewlett-Packard Espafiola S.A. 
C/Ramon Gordillo 1 
(Entlo.) 
E-Valencia 10 
Tel: 96-361. 13.54/36 1.13.58 


SRI LANKA 
Metropolitan Agencies Ltd. 
209/9 Union Place 
Colombo 2 

Tel: 35947 

Telex: 1377METROLTD CE 


SUDAN 
Radison Trade 
P.O. Box 921 
Khartoum 
Tel: 44048 
Telex: 375 


SURINAM 

Surtel Radio Holland N.V. 
Grote Hofstr. 3-5 

P.0. Box 155 
Paramaribo 

Tel: 72118, 77880 


SWEDEN 
Hewlett-Packard Sverige AB 
Enighetsvagen 3, Fack 
S-161 Bromma 20 

Tel: (08) 730 05 50 

Telex: 10721 

Cable: MEASUREMENTS 
Stockholm 


Hewlett-Packard Sverige AB 

Frétallsgatan 30 

§-421 32 Vastra 
Frélunda 

Tel: (031) 49 09 50 

Telex: 10721 via Bromma 
Office 

SWITZERLAND 

Hewlett-Packard (Schweiz) AG 

ZUrcherstrasse 20 

P.O. Box 307 

CH-8952 Schileren- 

Zurich 

Tel: (01) 7305240 

Telex: 53933 hpag ch 

Cable: HPAG CH 


Hewlett-Packard (Schweiz) AG 

ChAteau Bloc 19 

CH-1219 Le Lignon- 
Geneva 

Tel: (022) 96 03 22 

Telex: 27333 hpag ch 

Cable: HEWPACKAG Geneva 


(} SALES OFFICES 


Arranged alphabetically by country (cont.) 


SYRIA 

General Electronic Inc. 

Nuri Basha-Ahnaf Ebn Kays 
Street 

P.O. Box 5781 

Damascus 

Tel: 33 24 87 

Telex: 11215 ITIKAL 

Cable: ELECTROBOR 
DAMASCUS 


Medical only 

Sawah & Co. 

Place Azmé 

B.P. 2308 

Damascus 

Tel: 16 367-19 697-14 268 
Telex: 11304 SATACO SY 
Cable: SAWAH, DAMASCUS 


Suleiman Hilal El Mlawi 

P.0. Box 2528 

Mamoun Bitar Street, 56-58 
Damascus 

Tel: 11 46 63 

Telex: 11270 

Cable: HILAL DAMASCUS 


TAIWAN 

Hewlett-Packard Far East Ltd. 
Taiwan Branch 

Bank Tower, 5th Floor 

205 Tun Hau North Road 
Taipei 

Tel: (02) 751-0404 (16 lines) 


Hewlett-Packard Far East Ltd. 
Taiwan Branch 

68-2, Chung Cheng 3rd. Road 
Kaohsiung 

Tel: (07) 2423 18-Kaohsiung 


Analytical Only 

San Kwang Instruments Co., 
Lid. 

20 Yung Sui Road 

Taipei 

Tel: 3615446-9 (4 lines) 

Telex: 22894 SANKWANG 


TANZANIA 

Medical Only 

International Aeradio (E.A.), Ltd. 
P.O. Box 861 

Dar es Salaam 

Tel: 21251 Ext. 265 

Telex: 41030 


THAILAND 

UNIMESA Co. Ltd. 

Elcom Research Building 
2538 Sukumvit Ave. 
Bangchak, Bangkok 
Tel: 39-32-387, 39-30-338 


TRINIDAD & 
TOBAGO 

CARTEL 

Caribbean Telecoms Ltd. 
P.O. Box 732 

69 Frederick Street 
Port-of-Spain 

Tel: 62-53068 


TUNISIA 

Tunisie Electronique 

31 Avenue de la Liberte 
Tunis 

Tel: 280 144 


Corema 

1 ter. Av. de Carthage 
Tunis 

Tel: 253 821 

Telex: 12319 CABAM TN 


TURKEY 

TEKNIM Company Ltd. 
Riza Sah Pehlevi 
Caddesi No. 7 
Kavaklidere, Ankara 
Tel: 275800 

Telex: 42155 


Teknim Com., Ltd. 
Barbaros Bulvari 55/12 
Besikyas, Istanbul 
Tel: 613 546 

Telex: 23540 


E.M.A. 

Muhendislik Kollektif Sirketi 
Mediha Eldem Sokak 41/6 
YUksel Caddesi 

Ankara 

Tel: 17 56 22 


Yilmaz Ozyurek 

Milli Mudafaa Cad 16/6 
Kizilay 

Ankara 

Tel: 25 03 09 - 17 80 26 
Telex: 42576 OZEK TR 


UNITED ARAB 
EMIRATES 

Emitac Ltd. (Head Office) 
P.O. Box 1641 
Sharjah 

Tel: 354121/3 

Telex: 8136 


Emitac Ltd. (Branch Office) 
P.O. Box 2711 

Abu Dhabi 

Tel: 331370/1 


UNITED KINGDOM 
Hewlett-Packard Ltd. 
King Street Lane 
Winnersh, Wokingham 
Berkshire RG11 5AR 
GB-England 

Tel: (0734) 784774 
Telex: 84 71 78/9 


Hewlett-Packard Ltd. 
Fourier House, 
257-263 High Street 
London Colney 

St. Albans, Herts 
GB-England 

Tel: (0727) 24400 
Telex: 1-89527 16 


Hewlett-Packard Ltd. 
Trafalgar House 
Navigation Road 
Altrincham 
Cheshire WA14 1NU 
GB-England 

Tel: (061) 928 6422 
Telex: 668068 


Hewlett-Packard Ltd. 
Lygon Court 

Hereward Rise 

Dudley Road 
Halesowen, 

West Midlands, B62 8SD 
GB-England 

Tel: (021) 501 1221 
Telex: 339105 


Hewlett-Packard Ltd. 
Wedge House 

799, London Road 
Thornton Heath 
Surrey, CR4 6XL 
GB-England 

Tel: (01) 684-0 103/8 
Telex: 946825 


Hewlett-Packard Ltd. 
14 Wesley St 
Castleford 

Yorks WF10 1AE 
Tel: (0977) 550016 
TWX: 5557335 


Hewlett-Packard Ltd. 
Tradax House 

St. Mary's Walk 
Maidenhead 
Berkshire, SL6 1ST 
GB-England 


Hewlett-Packard Ltd. 
Morley Road 
Staplehill 

Bristol, BS16 40T 
GB-England 


Hewlett-Packard Ltd. 
South Queensferry 
West Lothian, EH30 9TG 
GB-Scotland 

Tel: (031) 331 1188 
Telex: 72682 

UNITED STATES 


ALABAMA 

700 Century Park South, 
Suite 128 

Birmingham 35226 

Tel: (205) 822-6802 


P.O. Box 4207 

8290 Whitesburg Dr. 
Huntsville 35802 
Tel: (205) 881-4591 


ARIZONA 

2336 E. Magnolia St. 
Phoenix 85034 
Tel: (602) 273-8000 


2424 East Aragon Rd. 
Tucson 85706 
Tel: (602) 273-8000 


“ARKANSAS 
Medical Service Only 
P.O. Box 5646 
Brady Station 

Little Rock 72215 
Tel: (501) 376-1844 


CALIFORNIA 


1579 W. Shaw Ave. 
Fresno 93771 
Tel: (209) 224-0582 


1430 East Orangethorpe Ave. 
Fullerton 92631 

Tel: (714) 870-1000 

5400 West Rosecrans Blvd. 
P.O. Box 92105 

World Way Postal Center 
Los Angeles 90009 

Tel: (213) 970-7500 

TWX: 910-325-6608 


3939 Lankershim Boulevard 
North Hollywood 91604 
Tel: (213) 877-1282 
TWX: 910-499-267 1 


3200 Hillview Av 

Palo Alto, CA 94304 
Tel: (408) 988-7000 

646 W. North Market Blvd. 
Sacramento 95834 
Tel: (916) 929-7222 


9606 Aero Drive 
P.0. Box 23333 
San Diego 92123 
Tel: (714) 279-3200 


363 Brookhollow Dr. 
Santa Ana, CA 92705 
Tel: (714) 641-0977 


3003 Scott Boulevard 

Santa Clara 95050 

Tel: (408) 988-7000 

TWX: 910-338-0518 

454 Carlton Court 

So. San Francisco 94080 
Tel: (415) 877-0772 


‘Tarzana 
Tel: (213) 705-3344 


COLORADO 

5600 DTC Parkway 
Englewood 80110 
Tel: (303) 771-3455 


CONNECTICUT 

47 Barnes Industrial Road 
Barnes Park South 
Wallingford 06492 
Tel: (203) 265-7801 


FLORIDA 

P.O. Box 24210 

2727 N.W. 62nd Street 
Ft. Lauderdale 33309 
Tel: (305) 973-2600 


4080 Woodcock Drive #132 
Brownett Building 
Jacksonville 32207 

Tel: (904) 398-0663 


P.0. Box 13910 
6177 Lake Ellenor Dr. 
Orlando 32809 
Tel: (305) 859-2900 


P.O. Box 12826 

Suite 5, Bldg. 1 

Office Park North 
Pensacola 32575 
Tel: (904) 476-8422 
110 South Hoover Bivd. 
Suite 120 

Tampa 33609 

Tel: (813) 872-0900 


GEORGIA 

P.O. Box 105005 

450 Interstate North Parkway 
Atlanta 30348 

Tel: (404) 955-1500 

TWX: 810-766-4890 


Medical Service Only 
“Augusta 30903 
Tel: (404) 736-0592 


P.O. Box 2103 

1172 N. Davis Drive 
Warner Robins 31098 
Tel: (912) 922-0449 


HAWAII 

2875 So. King Street 
Honolulu 96826 
Tel: (808) 955-4455 


ILLINOIS 

211 Prospect Rd. 
Bloomington 61701 
Tel: (309) 663-0383 


5201 Tollview Dr. 
Rolling Meadows 
60008 

Tel: (312) 255-9800 
TWX: 910-687-2260 


INDIANA 

7301 North Shadeland Ave. 
Indianapolis 46250 

Tel: (317) 842-1000 

TWX: 810-260-1797 


IOWA 

2415 Heinz Road 
lowa City 52240 
Tel: (319) 351-1020 


KENTUCKY 

10170 Linn Station Road 
Suite 525 

Louisville 40223 

Tel: (502) 426-0100 


LOUISIANA 

P.O. Box 1449 

3229-39 Williams Boulevard 
Kenner 70062 

Tel: (504) 443-6201 


MARYLAND 

7121 Standard Drive 
Parkway Industrial Center 
Hanover 21076 

Tel: (301) 796-7700 
TWX: 710-862-1943 
2 Choke Cherry Road 
Rockville 20850 
Tel: (301) 948-6370 
TWX: 710-828-9684 
MASSACHUSETTS 
32 Hartwell Ave. 
Lexington 02173 
Tel: (617) 861-8960 
TWX: 710-326-6904 


MICHIGAN 

23855 Research Drive 
Farmington Hills 48024 
Tel: (313) 476-6400 


724 West Centre Ave. 
Kalamazoo 49002 
Tel: (616) 323-8362 


MINNESOTA 


2400 N. Prior Ave 
St. Paul 55113 
Tel: (612) 636-0700 


MISSISSIPPI 

322 N. Mart Plaza 
Jackson 39206 
Tel: (601) 982-9363 


MISSOURI 

11131 Colorado Ave. 
Kansas City 64137 
Tel: (816) 763-8000 
TWX: 910-771-2087 


1024 Executive Parkway 
St. Louis 63141 
Tel: (314) 878-0200 


NEBRASKA 
Medical Only 

7101 Mercy Road 
Suite 101 

Omaha 68106 

Tel: (402) 392-0948 


NEVADA 
‘Las Vegas 
Tel: (702) 736-6610 


NEW JERSEY 

Crystal Brook Professional 
Building 

Route 35 

Eatontown 07724 

Tel: (201) 542-1384 


W. 120 Century Rd. 
Paramus 07652 

Tel: (201) 265-5000 
TWX: 710-990-4951 
NEW MEXICO 

P.O. Box 11634 
Station E 

11300 Lomas Bivd., N.E. 
Albuquerque 87123 
Tel: (505) 292-1330 
TWX: 910-989-1185 


156 Wyatt Drive 

Las Cruces 88001 
Tel: (505) 526-2484 
TWX: 910-9983-0550 


NEW YORK 

6 Automation Lane 
Computer Park 
Albany 12205 

Tel: (518) 458-1550 
TWX: 710-444-4961 


650 Perinton Hill Office Park 
Fairport 14450 

Tel: (716) 223-9950 

TWX: 510-253-0092 


No. 1 Pennsylvania Plaza 
55th Floor 

34th Street & 8th Avenue 
New York 10001 

Tel: (212) 971-0800 


5858 East Molloy Road 
Syracuse 13211 

Tel: (315) 455-2486 

1 Crossways Park West 
Woodbury 11797 
Tel: (516) 921-0300 
TWX: 510-221-2183 
Tel: (513) 671-7400 


NORTH CAROLINA 
5605 Roanne Way 
Greensboro 27409 
Tel: (919) 852-1800 


OHIO 
Medical/Computer Only 
9920 Carver Road 
Cincinnati 45242 
Tel: (513) 891-9870 
16500 Sprague Road 
Cleveland 44130 
Tel: (216) 243-7300 
TWX: 810-423-9430 


962 Crupper Ave. 
Columbus 43229 
Tel: (614) 436-1041 


330 Progress Rd. 
Dayton 45449 

Tel: (513) 859-8202 
OKLAHOMA 

P.O. Box 32008 

6301 N. Meridan Avenue 
Oklahoma City 73112 
Tel: (405) 721-0200 


9920 E. 42nd Street 
Suite 121 

Tulsa 74145 

Tel; (918) 665-3300 


OREGON 

17890 S.W. Lower Boones 
Ferry Road 

Tualatin 97062 

Tel; (503) 620-3350 


PENNSYLVANIA 

1021 8th Avenue 

King of Prussia Industrial Park 
King of Prussia 19406 
Tel: (215) 265-7000 

TWX: 510-660-2670 


111 Zeta Drive 
Pittsburgh 15238 
Tel: (412) 782-0400 


SOUTH CAROLINA 
P.O. Box 6442 

6941-0 N. Trenholm Road 
Columbia 29206 

Tel: (803) 782-6493 


TENNESSEE 
8906 Kingston Pike 
Knoxville 37919 
Tel: (615) 691-2371 


3070 Directors Row 
Directors Square 
Memphis 38131 
Tel: (901) 346-8370 
‘Nashville 

Medical Service Only 
Tel: (615) 244-5448 


TEXAS 

4171 North Mesa 
Suite C110 

El Paso 79902 
Tel: (915) 533-3555 


P.O. Box 42816 
10535 Harwin St. 
Houston 77036 
Tel: (713) 776-6400 


“Lubbock 
Medical Service Only 
Tel: (806) 799-4472 


P.0. Box 1270 

201 E. Arapaho Rd. 
Richardson 75061 
Tel: (214) 231-6101 


205 Billy Mitchell Road 
San Antonio 78226 
Tel: (512) 434-8241 


UTAH 

2160 South 3270 West Street 
Salt Lake City 84119 

Tel: (801) 972-4711 


VIRGINIA 


P.O. Box 9669 

2914 Hungary Spring Road 
Richmond 23228 

Tel: (804) 285-3431 


Computer Systems/Medical 
Only 

Airport Executive Center 

Suite 302 

5700 Thurston Avenue 

Virginia Beach 23455 

Tel: (804) 460-2471 


WASHINGTON 
Bellefield Office Pk. 
1203 - 114th Ave. S.E. 
Bellevue 98004 

Tel: (206) 454-3971 
TWX: 910-443-2446 


P.O. Box 4010 
Spokane 99202 
Tel: (509) 535-0864 


“WEST VIRGINIA 
Medical/Analytical Only 
4604 Mac Corkle Ave., S.E. 
Charleston 25304 

Tel: (304) 925-0492 


WISCONSIN 

150 South Sunny Slope Road 
Brookfield 53005 

Tel: (414) 784-8800 


FOR U.S. AREAS 

NOT LISTED: 

Contact the regional office 
nearest you: 

Atlanta, Georgia. . North 
Holly-wood, California. . 
Rockville, Maryland. 
Rolling Meadows, inois. 
Their complete addresses 

are listed above. 


USSR 

Hewlett-Packard 
Representative Office 

USSR 

Pokrovsky Boulevard 
4/17-kw 12 

Moscow 101000 

Tel: 294.20.24 

Telex: 7825 hewpak su 


YUGOSLAVIA 

Iskra Commerce, n.sol.o 
Zastopstvo Hewlett-Packard 
Obilicev Venac 26 

YU 11000 Beograd 

Tel: 636-955 

Telex: 11530 

Iskra Commerce, n.sol.o. 
Zastopstvo Hewlett-Packard 
Miklosiceva 38/VIl 
YU-61000 Ljubljana 

Tel: 321-674, 315-879 
Telex: 31583 


URUGUAY 

Pablo Ferrando S.A.C.el. 
Avenida Italia 2877 
Casilla de Correo 370 
Montevideo 

Tel: 40-3102 

Telex: 702 Public Booth 
Para Pablo Ferrando 


VENEZUELA 

Hewlett-Packard de Venezuela 
CA. 

P.O. Box 50933 

Caracas 105 

Los Ruices Norte 

3a Transversal 

Edificio Segre 

Caracas 107 

Tel: 239-4133 (20 lines) 

Telex: 25146 HEWPACK 


ZAMBIA 

R.J. Tilbury (Zambia) Ltd. 
P.O. Box 2792 

Lusaka 

Tel: 73793 


MEDITERRANEAN AND 

MIDDLE EAST 

COUNTRIES NOT 

SHOWN, PLEASE 

CONTACT: 

Hewlett-Packard S.A. 

Mediterranean and Middle East 
Operations 

35, Kolokotroni Street 

Platia Kefallariou 

GR-Kifissia-Athens, Greece 

Tel: 8080359/429 

Telex: 21-6588 

Cable: HEWPACKSA Athens 


SOCIALIST 
COUNTRIES NOT 
SHOWN, PLEASE 
CONTACT: 
Hewlett-Packard Ges.m.b.H. 
Handelskai 52 

P.0. Box 7 

A-1205 Vienna, Austria 
Tel; (0222) 35 16 21 to 27 
Cable: HEWPAK Vienna 
Telex: 75923 hewpak a 


OTHER AREAS NOT 

LISTED, CONTACT: 

Hewlett-Packard 
Intercontinental 

3495 Deer Creek Road 

Palo Alto, California 94304 

Tel: (415) 856-1501 

TWX: 910-373-1267 

Cable: HEWPACK Palo Alto 

Telex: 034-8300, 034-8493 


Hewlett-Packard S.A. 

7, rue du Bois-du-Lan 

P.0. Box 

CH-1217 Meyrin 2 - Geneva 
Switzerland 

Tel: (022) 82 70 00 

Cable: HEWPACKSA Geneva 
Telex: 2 24 86 


“Service Only 
2-15-80 
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ANGOLA 

Telectra 

Empresa Técnica de 
Equipamentos 
Eléctricos, S.A.R.L. 

R. Barbosa Rodrigues, 

41-1°DT.° 

Caixa Postal, 6487 

Luanda 

Tel: 355 15/6 

ARGENTINA 

Hewlett-Packard Argentina S.A. 

Santa Fe 2035, Martinez 

6140 Buenos Aires 

Tel: 792-1239, 798-6086 

Telex: 122443 AR CIGY 


Biotron S.A.C.l.y M. 

Avda. Paseo Colon 221 

9 piso 

1399 Buenos Aires 

Tel: 30-4846/ 185 1/8384 

34-9356/0460/4551 

Telex: (33) 17595 BIO AR 

AUSTRALIA 

AUSTRALIA CAPITAL 
TERR. 

Hewlett-Packard Australia Pty. 
Lid. 

121 Wollongong Street 

Fyshwick, 2609 

Tel: 804244 

Telex: 62650 


NEW SOUTH WALES 

Hewlett-Packard Australia Pty. 
Lid. 

31 Bridge Street 

Pymble, 2073 

Tel: 4496566 

Telex: 21561 


QUEENSLAND 

Hewlett Packard Australia Pty. 
Ltd. 

5th Floor 

Teachers Union Building 

495-499 Boundary Street 

Spring Hill, 4000 

Tel: 2291544 

SOUTH AUSTRALIA 

Hewlett-Packard Australia Pty. 
Lid. 

153 Greenhill Road 

Parkside, 5063 

Tel: 2725911 

Telex: 82536 


VICTORIA 

Hewlett-Packard Australia Pty. 
Ltd. 

31-41 Joseph Street 

Blackburn, 3130 

Tel: 89-6351 

Telex: 31024 MELB 


WESTERN AUSTRALIA 

Hewlett-Packard Australia Pty. 
Lid. 

141 Stirling Highway 

Nedlands, 6009 

Tel: 3865455 

Telex: 93859 


AUSTRIA 

Hewlett-Packard Ges.m.b.H. 

Wehiistrasse 29 

P.0. Box 7 

A-1205 Vienna 

Tel: 35-16-21-0 

Telex: 13582/135066 

Hewlett-Packard Ges.m.b.H. 

Wehlistrasse, 29 

A-1205 Wien 

Tel: 35-16-21 

Telex: 135066 

BAHRAIN 

Medical Only 

Wael Pharmacy 

P.0. Box 648 

Bahrain 

Tel: 54886, 56123 

Telex: 8550 WAEL GJ 

Al Hamidiya Trading and 
Contracting 

P.O. Box 20074 

Manama 

Tel: 259978, 259958 

Telex: 8895 KALDIA GJ 


BANGLADESH 

The General Electric Co. of 
Bangladesh Lid. 

Magnet House 72 
Dikusha Commercial Area 
Motijhell, Dacca 2 

Tel: 252415, 252419 
Telex: 734 


BELGIUM 

Hewlett-Packard Benelux 
S.A. 

Avenue du Col-Vert, 1, 

(Groenkraagiaan) 

B-1170 Brussels 

Tel: (02) 660 50 50 

Telex: 23-494 paloben bru 


BRAZIL 

Hewlett-Packard do Brasil 
le.C. Lida. 

Alameda Rio Negro, 750 

Alphaville 

06400 Barueri SP 

Tel: 429-3222 

Hewlett-Packard do Brasil 
le.C. Lida. 

Rua Padre Chagas, 32 

90000-Pérto Alegre-RS 

Tel: 22-2998, 22-5621 

Hewlett-Packard do Brasil 
Le.C. Lida. 

Av. Epitacio Pessoa, 4664 

22471-Rio de Janeiro-RJ 

Tel: 286-0237 

Telex: 021-21905 HPBR-BR 


CANADA 
ALBERTA 


Hewlett-Packard (Canada) Lid. 


11620A - 168th Street 
Edmonton T5M 3T9 
Tel: (403) 452-3670 
TWX: 610-831-2431 


Hewlett-Packard (Canada) Lid. 


210, 7220 Fisher St. S.E. 
Calgary T2H 2H8 

Tel: (403) 253-2713 
TWX: 610-821-6141 


BRITISH COLUMBIA 


Hewlett-Packard (Canada) Ltd. 


10691 Shellbridge Way 
Richmond V6X 2W7 
Tel: (604) 270-2277 
TWX: 610-925-5059 


MANITOBA 


Hewlett-Packard (Canada) Ltd. 


380-550 Century St. 
St. James, 
Winnipeg R3H OY1 
Tel: (204) 786-6701 
TWX: 610-671-3531 


NOVA SCOTIA 


Hewlett-Packard (Canada) Lid. 


P.0. Box 931 

800 Windmill Road 
Dartmouth 838 1L1 
Tel: (902) 469-7820 
TWX: 610-27 1-4482 


ONTARIO 


Hewlett-Packard (Canada) Ltd. 


1020 Morrison Dr. 

Ottawa K2H 8K7 

Tel: (613) 820-6483 

TWX: 610-563-1636 
Hewlett-Packard (Canada) Ltd. 
6877 Goreway Drive 
Mississauga L4V 1M8 

Tel: (416) 678-9430 

TWX: 610-492-4246 
Hewlett-Packard (Canada) Ltd. 
552 Newbold Street 

London N6E 2S5 

Tel: (519) 686-9181 

TWX; 610-352-1201 


QUEBEC 


Hewlett-Packard (Canada) Ltd. 


275 Hymus Blvd. 
Pointe Claire HOR 1G7 
Tel: (514) 697-4232 
TWX: 610-422-3022 


FOR CANADIAN 
AREAS NOT 
LISTED: 


Contact Hewlett-Packard (Can- 


ada) Lid. in Mississauga. 


CHILE 

Jorge Calcagni y Cia. Lida. 
Arturo Burhle 065 

Casilla 16475 

Correo 9, Santiago 

Tel: 220222 

Telex: JCALCAGNI 


COLOMBIA 

Instrumentaci6n 

Henrik A. Langebaek & Kier 
S.A. 

Carrera 7 No. 48-75 

Apartado Aéreo 6287 

Bogoté, 1 D.E. 

Tel: 269-8877 

Telex: 44400 

Instrumentaci6n 

H.A. Langebaek & Kier S.A. 

Carrera 63 No. 49-A-31 

Apartado 54098 

Medellin 

Tel: 304475 


COSTA RICA 

Cientifica Costarricense S.A. 
Avenida 2, Calle 5 

San Pedro de Montes de Oca 
Apartado 10159 

San José 

Tel: 24-38-20, 24-08-19 
Telex: 2367 GALGUR CR 


(] SALES OFFICES 


Arranged alphabetically by country 


CYPRUS 

Kypronics 

19 Gregorios Xenopoulos 
Street 

P.O. Box 1152 

Nicosia 

Tel: 45628/29 

Telex: 3018 


CZECHOSLOVAKIA 
Hewlett-Packard 

Obchodni zastupitelstvi v CSSR 
Pisemny styk 

Post. schranka 27 

CS 118 01 Praha 011 

CSSR 


Vyvojova a Provozni Zakladna 

Vyzkumnych Ustavu v 
Bechovicich 

CSSR-25097 Bechovice u 
Prahy 

Tel: 89 93 41 

Telex: 12133 


Institute of Medical Bionics 

Vyskumny Ustav Lekarskej 
Bioniky 

Jediova 6 

CS-88346 Bratisiava- 
Kramare 

Tel: 44-551 

Telex: 93229 


DENMARK 
Hewlett-Packard A/S 
Datavej 52 

DK-3460 Birkerod 
Tel: (02) 81 66 40 
Telex: 37409 hpas dk 
Hewlett-Packard A/S 
Navervej 1 

DK-8600 Silkeborg 
Tel: (06) 82 71 66 
Telex: 37409 hpas dk 


ECUADOR 

CYEDE Cia. Lida. 

P.O. Box 6423 CCI 

Av. Eloy Alfaro 1749 
Quito 

Tel: 450-975, 243-052 
Telex: 2548 CYEDE ED 
Medical Only 
Hospitalar S.A. 

Casilla 3590 

Robles 625 

Quito 

Tel: 545-250 


EGYPT 

LEA. 

International Engineering 
Associates 

24 Hussein Hegazi Street 

Kasr-el-Aini 

Cairo 

Tel: 23 829 

Telex: 93830 


SAMITRO 

Sami Amin Trading Office 
18 Abdel Aziz Gawish 
Abdine-Cairo ; 
Tel: 24932 


EL SALVADOR 

IPESA 

Bulevar de los Heroes 11-48 
Edificio Sarah 1148 

San Salvador 

Tel: 252787 


ETHIOPIA 
Abdella Abdulmalik 
P.O. Box 2635 
Addis Ababa 
Tel: 11 93 40 


FINLAND 


Hewlett-Packard Oy 
Revontulentie, 7 
SF-02100 Espoo 10 
Tel: (90) 455 0211 
Telex: 121563 hewpa sf 


FRANCE 

Hewlett-Packard France 

Zone d'activites de 
Courtaboeuf 


Avenue des Tropiques 
Boite Postale 6 
91401 Orsay-Cédex 
Tel: (1) 907 78 25 
TWX: 600048F 


Hewlett-Packard France 
Chemin des Mouilles 
BP. 162 

69130 Ecully 

Tel: (78) 33 81 25 
TWX: 3106 17F 
Hewlett-Packard France 
20, Chemin de La Cépiére 
31081 Toulouse 

Le Mirail-Cédex 

Tel: (61) 40 11 12 


Hewlett-Packard France 
Le Ligoures 

Place Romée de Villeneuve 
13100 Aix-en-Provence 
Tel: (42) 59 41 02 

TWX: 410770F 
Hewlett-Packard France 

2, Allee de la Bourgonette 
35100 Rennes 

Tel: (99) 51 42 44 

TWX: 7409 12F 


Hewlett-Packard France 

18, rue du Canal de la Marne 
67300 Schiltigheim 

Tel: (88) 83 08 10 

TWX: 89014 1F 


Hewlett-Packard France 
Immeuble péricentre 

fue van Gogh 

59650 Villeneuve D'Ascq 
Tel: (20) 91 41 25 

TWX: 160124F 


Hewlett-Packard France 

Batiment Ampére 

Rue de la Commune de Paris 

B.P. 300 

93153 Le Blanc Mesnil- 
Cédex 

Tel: (01) 931 88 50 

Telex: 211032F 


Hewlett-Packard France 
Av. du Pdl. Kennedy 
33700 Merignac 

Tel: (56) 97 01 81 
Hewlett-Packard France 
Immeuble Lorraine 
Boulevard de France 
91035 Evry-Cédex 
Tel: 077 96 60 

Telex: 6923 15F 
Hewlett-Packard France 
23 Rue Lothaire 

57000 Metz 

Tel: (87) 65 53 50 


GERMAN FEDERAL 

REPUBLIC 

Hewlett-Packard GmbH 

Vertriebszentrale Frankfurt 

Berner Strasse 117 

Postfach 560 140 

D-6000 Frankfurt 56 

Tel: (06011) 50041 

Telex: 04 13249 hpttm d 

Hewlett-Packard GmbH 

Technisches BUro B&biingen 

Herrenberger Strasse 110 

D-7030 BSblingen, 

Wurttemberg 

Tel: (07031) 667-1 

Telex: 07265739 bbn 

Hewlett-Packard GmbH 

Technisches BUro Dusseldorf 

Emanuel-Leutze-Str. 1 
(Seestern) 

0-4000 DUsseidorf 

Tel: (0211) 5971-1 

Telex: 085/86 533 hpdd d 

Hewlett-Packard GmbH 

Technisches BUro Hamburg 

Kapstadtring 5 

0-2000 Hamburg 60 

Tel: (040) 63804-1 

Telex: 21 63 032 hphh d 


- Hewlett-Packard GmbH 


Technisches BUro Hannover 
Am Grossmarkt 6 

0-3000 Hannover 91 

Tel: (0511) 46 60 01 
Telex: 092 3259 
Hewlett-Packard GmbH 
Technisches BUro NUrnberg 
Neumeyerstrasse 90 
0-8500 NUrnberg 

Tel: (0911) 52 20 83 
Telex: 0623 860 


Hewlett-Packard GmbH 
Technisches BUro MUnchen 
Eschenstrasse 5 

0-8021 Taufkirchen 
Tel: (089) 6117-1 

Telex: 0524985 
Hewlett-Packard GmbH 
Technisches BUro Berlin 
Kaithstrasse 2-4 

0-1000 Berlin 30 

Tel: (030) 24 90 86 
Telex: 018 3405 hpbin d 


GREECE 

Kostas Karayannis 

8 Omirou Street 

Athens 133 

Tel: 32 30 303/32/37 731 
Telex: 21 59 62 RKAR GR 


GUAM 

Guam Medical Supply, inc 
Suite C, Airport Plaza 

P.0. Box 8947 
Tamuning 96911 

Tel: 646-4513 


GUATEMALA 

IPESA 

Avenida Reforma 3-48 

Zona 9 

Guatemala City 

Tel: 316627, 314786, 
6647 1-5, ext. 9 

Telex: 4192 Teletro Gu 


HONG KONG 

Hewlett-Packard Hong Kong 
Ltd. 

11th Floor, Four Seas Bidg 

212 Nathan Rd. 

Kowloon 

Tel: 3-697446 (5 lines) 

Telex: 36678 HX 

Medical/Analytical Only 

Schmidt & Co. (Hong Kong) 
Ltd. 

Wing On Centre, 28th Floor 

Connaught Road, C. 

Hong Kong 

Tel: 5-455644 

Telex: 74766 SCHMX HX 


INDIA 

Blue Star Lid. 

Sahas 

414/2 Vir Savarkar Marg 
Prabhadevi 

Bombay 400 025 

Tel: 45 78 87 

Telex: 011-4093 


Blue Star Lid 

Band Box House 
Prabhadevi 
Bombay 400 025 
Tel: 45 73 01 
Telex: 011-3751 


Blue Star Lid 

Bhavdeep 

Stadium Road 
Ahmedabad 380 014 
Tel: 43922 

Telex: 012-234 


Blue Star Lid. 

7 Hare Street 

Calcutta 700 001 

Tel: 23-0131 

Telex: 021-7655 

Blue Star Ltd. 

Bhandari House 

91 Nehru Place 

New Delhi 110 024 

Tel: 682547 

Telex: 031-2463 

Blue Star Lid. 

T.C. 7/603 ‘Poornima’ 

Maruthankuzhi 

Trivandrum 695 013 

Tel: 65799 

Telex: 0884-259 

Blue Star Lid. 

11 Magarath Road 

Bangalore 560 025 

Tel: 55668 

Telex: 0845-430 

Blue Star Lid. 

Meeakshi Mandiram 

XXXXV/1379-2 Mahatma 
Gandhi Rd. 

Cochin 682 016 

Tel: 32069 

Telex: 085-514 

Blue Star Lid. 

1-1-117/1 Sarojini Devi Road 

Secunderabad 500 033 

Tel: 70126 

Telex: 0155-459 

Blue Star Lid. 

133 Kodambakkam High Road 

Madras 600 034 

Tel: 82057 

Telex: 041-379 


ICELAND 

Medical Only 

Elding Trading Company inc. 
Hatnarnvoli - Tryggvagdtu 
P.O. Box 895 
\S-Reykjavik 

Tel: 1 58 20/1 63 03 


INDONESIA 

BERCA Indonesia P.T. 
P.O. Box 496/Jkt. 

Jin, Abdul Muis 62 
Jakarta 

Tel: 349255, 349886 
Telex: 46748 BERSIL IA 


BERCA indonesia P.T 
P.O. Box 174/Sby 
23 Jin. Jimerto 
Surabaya 

Tel: 42027 


IRELAND 


Hewlett-Packard Lid 
Kestrel House 
Clanwilliam Place 
Lower Mount Street 
Dublin 2, Eire 
Hewlett-Packard Lid 
2C Avongberg Ind. Est 
Long Mile Road 
Dublin 12 

Tel: 514322/5 14224 
Telex: 30439 


Medical Only 

Cardiac Services (ireland) Lid 
Kilmore Road 

Artane 

Dublin 5, Eire 

Tel: (01) 315820 


Medical Only 

Cardiac Services Co 
95A Finaghy Rd. South 
Belfast 8110 OBY 
GB-Northern Ireland 
Tel: (0232) 625566 
Telex: 747626 


ISRAEL 
Electronics Engineering Div 
of Motorola Israel Lid 
16, Kremenetski Street 
P.O. Box 25016 
Tel-Aviv 
Tel: 38973 
Telex: 33569, 34164 
ITALY 
Hewlett-Packard Italiana S.p.A 
Via G. Di Vittorio, 9 
20063 Cernusco Sul 
Navigilo (Mi) 
Tel: (2) 903691 
Telex: 334632 HEWPACKIT 
Hewlett-Packard Italiana S.p.A 
Via Turazza, 14 
35100 Padova 
Tel: (49) 664888 
Telex: 430315 HEWPACK! 
Hewlett-Packard Italiana S.p.A 
Via G. Armeliini 10 
1-00143 Roma 
Tel: (06) 54 69 61 
Telex: 610514 


Hewlett-Packard Italiana S_p.A 
Corso Giovanni Lanza 94 
1-10133 Torino 

Tel: (011) 659308 

Telex: 221079 


Hewlett-Packard Italiana S.p.A 

Via Principe Nicola 43 G/C 

|-95126 Catania 

Tel: (095) 37 05 04 

Telex: 970291 

Hewlett-Packard Nlaliana S.p.A. 

Via Nuova san Rocco A 
Capadimonte, 62A 

80131 Napoli 

Tel: (081) 710698 


Hewlett-Packard Italiana S.p.A. 
Via Martin Luther King, 38/111 
|-40132 Bologna 

Tel: (051) 402394 

Telex: 511630 


JAPAN 

Yokogawa-Hewlett-Packard 
Lid. 

29-21, Takaido-Higashi 
3-chome 

Suginami-ku, Tokyo 168 

Tel: 03-331-6111 

Telex: 232-2024 YHP-Tokyo 

Yokogawa-Hewlett-Packard 
Lid. 

Chuo Bidg., 4th Floor 

4-20, Nishinakajima 5-chome 

Yodogawa-ku, Osaka-shi 

Osaka, 532 

Tel: 06-304-6021 

Telex: 523-3624 

Yokogawa-Hewlett-Packard 
Lid. 


Sunitomo Seimei Nagaya Bidg. 


11-2 Shimosasajima-cho, 

Nakamura-ku, Nagoya, 450 

Tel: 052 571-5171 

Yokogawa-Hewlett-Packard 
Ld. 

Tanigawa Building 

2-24-1 Tsuruya-cho 

Kanagawa-ku 

Yokohama, 221 

Tel: 045-312-1252 

Telex: 382-3204 YHP YOK 


Yokogewa-Hewlet!-Packard 
Lid 

Milo Mitsui Building 

105, 1-chome, San-no-maru 

Mito, ibaragi 310 

Tel: 0292-25-7470 

Yokogawa-Hewlett-Packard 
Lid 

inoue Building 

1348-3, Asahi-cho, 1-chome 

Atsugi, Kanagawa 243 

Tel: 0462-24-0452 

Yokogawa-Hewlefl-Packard 
Lid 

Kumagaya Asahi 

Hachyuni Building 

4th Floor 

3-4, Tsukuba 

Kumagaya, Saitama 360 

Tel: 0485-24-6563 


JORDAN 

Mouasher Cousins Co 
P.O. Box 1387 
Amman 

Tel: 24907/39907 
Telex: SABCO JO 1456 


KENYA 

ADCOM Lid., Inc 

P.O. Box 30070 

Nairobi 

Tel: 331955 

Telex: 22639 

Medical Only 

international Aeradio (E.A.) Lid 
P.0. Box 19012 

Nairobi Airport 

Nairobi 

Tel: 336055/56 

Telex: 22201/22301 

Medical Only 

International Aeradio (E.A.) Lid 
P.O. Box 95221 

Mombasa 


KOREA 

Samsung Electronics Co., Lid 
4759 Shingil-6-Dong 

Yeong Deung POU 

Seoul 

Tel: 833-4122, 4121 

Telex: SAMSAN 27364 


KUWAIT 

Al-Khaldiya Trading & 
Contracting 

P.O. Box 830-Safat 

Kuwait 

Tel: 42 4910/41 1726 

Telex: 2481 Areeg kt 


LUXEMBURG 

Hewlett-Packard Beneluz 
S.A/NV. 

Avenue du Col-Vert, 1 

(Groenkraagiaan) 

68-1170 Brussels 

Tel: (02) 660 5050 

Telex: 23 494 


MALAYSIA 

Hewlett-Packard Sales 

(Malaysia) Sdn. Bhd 

Suite 2.21/2.22 

Bangunan Angkasa Raya 

Jalan Ampang 

Kuala Lumpur 

Tel: 483680, 485653 

Prote! Engineering 

P.O. Box 1917 

Lot 259, Satok Road 

Kuching, Sarawak 

Tel: 53544 

MEXICO 

Hewlett-Packard Mexicana, 
S.A. de C.V 

Av. Periférico Sur No. 6501 

Tepepan, Xochimilco 

Mexico 23, D.F 

Tel: 905-676-4600 

Telex: 017-74-507 

Hewlett-Packard Mexicana, 
S.A. de C.V 

Rio Volga #600 

Col. Del Valle 

Monterrey, NL. 

Tel; 78-32-10 


MOROCCO 
Dolbeau 

81 rue Karatchi 
Casablanca 
Tel: 3041 82 
Telex: 2305 1/22822 
Gerep 

2, rue c'Agadir 
Boite Postal 156 
Casablanca 
Tel: 272093/5 
Telex: 23 739 


MOZAMBIQUE 
A.N. Goncalves. Lig 
162, 1° Ap. 14 Ay. p 
Caixa Postal 107 


Hewlett-Pack 


elex: 13 216 


NEW ZEALAND 


Hewilett-Pack 


4-12 Cruc 
Kilbere. W 

0. Box 3 
Courtney Place 


169 Manukau Road 
Epsom, Auckland 
Tel: 687-159 
Analytical/Medic 
Northrop instruments & 
Sysiems Lid 


P.O. Box 2606 
Wellington 
Tel: 850-091 
Telex: NZ 


Northrup Instruments 4 
Systems Lid 

Eden House, 44 Khyber Pass 
Re 

P.O. Box 9682, Newmarke 

Auckland | 

Tel: 794-091 

Northrup instruments & 
Systems Lid 

Terrace House, 4 Oxtord 
Terrace 

P.O. Box 8388 

Christchurch 

Tel: 64-165 

NIGERIA 

The Electronics 
instrumentations Lid 

N68/770 Oyo Road 

Oluseun House 

P.M.B. 5402 

Ibadan 

Tel: 461577 

Telex:'3123 

The Electronics 
Instrumentations Lic 

144 Agege Motor Road, Muste 

P.O. Box 481 

Mushin, Lagos 

NORWAY 

Hewlett-Packard Norge A'S 

Ostendalen 18 

P.O. Box 34 

1345 Osteraes 

Tel: (02) 17 

Telex: 16621 hpnas © 

Hewiell-Packard Norge 4S 

Nygaarcsgsien 114 

P.O. Box 4210 

5013 Nygsardsgaten 

Bergen 

Tel: (05) 21 97 33 

PANAMA 

Electrénico Balboa, S.A 

Aparstado 4929 

Panama 5 

Calle Samuel Lewis 

Edificio “Alta,” No. 2 

Ciudad de Penams 

Tel: 64-2700 

Telex: 3483 103 Cuma 

Canal Zone 

PERU ar 

Compafila Electro Méoce > 

Los Flamencos 145 — 

San Isidro Casilla 1000 

Lima 1 

Tel: 41-4325 d 

Telex: Pub. Booth 25424 
SISIDRO 


PAKISTAN 

Mushko & Company {0 
Oosman Chambers 
‘Abdullah Haroon Rot? 
Karachi-3 - 
Tel: 511027, 5128 
Telex: 2804 


. 


| 


Mushko & Company, Ltd. 
10, Bazar Rd. 

Sector G-6/4 
Islamabad 

Tel: 28264 


PHILIPPINES 

The Online Advanced Systems 
Corporation 

Rico House 

Amorsolo cor. Herrera Str. 
Legaspi Village, Makati 
P.O. Box 1510 

Metro Manila 

Tel: 85-35-81, 85-34-91, 
85-32-21 

Telex: 3274 ONLINE 


RHODESIA 

Field Technical Sales 
45 Kelvin Road North 
P.O. Box 3458 
Salisbury 

Tel: 705231 (5 lines) 
Telex: RH 4122 


POLAND 

Biuro Informacji Technicznej 
Hewlett-Packard 

UI Stawki 2, 6P 

PLOO-950 Warszawa 
Tel: 39 59 62, 39 51 87 
Telex: 81 24 53 


PORTUGAL 
Telectra-Empresa Técnica de 
» Equipamentos Eléctricos 
= Ser 
Rua Rodrigo da Fonseca 103 
P.O. Box 2531 
~ P-Lisbon 1 
Tel: (19) 68 60 72 
Telex: 12598 
Medical Only 
Mundinter 
Intercambio Mundial de 
Comércio S.a.r.l. 
P.O. Box 2761 
Avenida Antonio Augusto 
de Aguiar 138 
P-Lisbon 
Tel: (19) 53 21 31/7 
Telex: 16691 munter p 


PUERTO RICO 

Hewlett-Packard inter- 
Americas 

Puerto Rico Branch Office 

Calle 272, 

#203 Urb. Country Club 

Carolina 00630 - 

Tel: (809) 762-7255 

Telex: 345 0514 


QATAR 
Nasser Trading & Contracting 
P.O. Box 1563 
~ Doha 
Tel: 22170 
Telex: 4439 NASSER 


ROMANIA 

Hewlett-Packard 
Reprezentanta 

Bd.n,. Balcescu 16 

Bucuresti 

Tel: 15 80 23/13 88 85 

Telex: 10440 


SAUD! ARABIA 

Modern Electronic 

Establishment (Head Office) 

P.0. Box 1228, Baghdadiah 
Street 

Jeddah 

Tel: 27 798 

Telex: 40035 

Cable: ELECTA JEDDAH 


Modern Electronic 
Establishment (Branch) 

P.0. Box 2728 

Riyadh 

Tel: 62596/66232 

Telex: 202049 


Modern Electronic 
Establishment (Branch) 

P.0. Box 193 

Al-Khobar 

Tel: 44678-44813 

Telex: 670136 

Cable: ELECTA AL-KHOBAR 


SINGAPORE 

Hewlett-Packard Singapore 
(Pte.) Ltd. 

6th Floor, Inchcape House 

450-452 Alexandra Road 

P.O. Box 58 

Alexandra Post Office 

Singapore 9115 

Tel: 631788 

Telex: HPSG RS 21486 


SOUTH AFRICA 

Hewlett-Packard South Africa 
(Pty.), Ltd. 

Private Bag Wendywood, 

Sandton, Transvaal, 2144 

Hewlett-Packard Centre 

Daphne Street, Wendywood, 

Sandton, 2144 

Tel: 802-5111/25 

Telex: 8-4782 

Hewlett-Packard South Africa 
(Ply.), Ltd. 

P.O. Box 120 

Howard Place, 

Cape Province, 7450 


Pine Park Centre, Forest Drive, 


Pinelands, 

Cape Province, 7405 

Tel: 53-7955 thru 9 

Telex: 57-0006 

SPAIN 

Hewlett-Packard Espafiola, 
S.A. 

Calle Jerez 3 

E-Madrid 16 

Tel: (1) 458 26 00 (10 lines) 

Telex: 23515 hpe 


Hewlett-Packard Espafiola S.A. 


Colonia Mirasierra 
Edificio Juban 

c/o Costa Brava, 13 
Madrid 34 


Hewlett-Packard Espafiola, 
S.A. 

Milanesado 21-23 

E-Barcelona 17 

Tel: (3) 203 6200 (5 lines) 

Telex: 52603 hpbe e 

Hewlett-Packard Espafiola, 
S.A. 

Av Ramén y Cajal, 1 

Edificio Sevilla, planta 9° 

E-Sevilla 5 

Tel: 64 44 54/58 


Hewlett-Packard Espafiola S.A. 


Edificio Albia 7° B 
E-Bilbao 1 
Tel: 23 83 06/23 82 06 


Hewlett-Packard Espafiola S.A. 


C/Ramon Gordillo 1 
(Entlo.) 
E-Valencia 10 
Tel: 96-361. 13.54/36 1.13.58 


SRI LANKA 
Metropolitan Agencies Ltd. 
209/9 Union Place 
Colombo 2 

Tel: 35947 

Telex: 1377METROLTD CE 


SUDAN 
Radison Trade 
P.O. Box 921 
Khartoum 
Tel: 44048 
Telex: 375 


SURINAM 

Surtel Radio Holland N.V. 
Grote Hofstr. 3-5 

P.O. Box 155 
Paramaribo 

Tel: 72118, 77880 


SWEDEN 
Hewlett-Packard Sverige AB 
Enighetsvagen 3, Fack 
S-161 Bromma 20 

Tel: (08) 730 05 50 

Telex: 10721 

Cable: MEASUREMENTS 
Stockholm 


Hewlett-Packard Sverige AB 

Frétallsgatan 30 

$-421 32 Vastra 
Frdélunda 

Tel: (031) 49 09 50 

Telex: 10721 via Bromma 
office 

SWITZERLAND 

Hewlett-Packard (Schweiz) AG 

Zurcherstrasse 20 

P.O. Box 307 

CH-8952 Schliieren- 

Zurich 

Tel: (01) 7305240 

Telex: 53933 hpag ch 

Cable: HPAG CH 

Hewlett-Packard (Schweiz) AG 

Chateau Bloc 19 

CH-1219 Le Lignon- 
Geneva 

Tel: (022) 96 03 22 

Telex: 27333 hpag ch 

Cable: HEWPACKAG Geneva 


{+} SALES OFFICES 


Arranged alphabetically by country (cont.) 


SYRIA 

General Electronic Inc. 

Nuri Basha-Ahnaf Ebn Kays 
Street 

P.O. Box 5781 

Damascus 

Tel: 33 24 87 

Telex: 11215 ITIKAL 

Cable: ELECTROBOR 
DAMASCUS 


Medical only 

Sawah & Co. 

Place Azmé 

B.P. 2308 

Damascus 

Tel: 16 367-19 697-14 268 
Telex: 11304 SATACO SY 
Cable: SAWAH, DAMASCUS 


Suleiman Hilal El Mlawi 

P.O. Box 2528 

Mamoun Bitar Street, 56-58 
Damascus 

Tel: 11 46 63 

Telex: 11270 

Cable: HILAL DAMASCUS 


TAIWAN 

Hewlett-Packard Far East Ltd. 
Taiwan Branch 

Bank Tower, 5th Floor 

205 Tun Hau North Road 
Taipei 

Tel: (02) 751-0404 (16 lines) 
Hewlett-Packard Far East Ltd. 
Taiwan Branch 

68-2, Chung Cheng 3rd. Road 
Kaohsiung 

Tel: (07) 242318-Kaohsiung 


Analytical Only 

San Kwang Instruments Co., 
Ltd. 

20 Yung Sui Road 

Taipei 

Tel: 3615446-9 (4 lines) 

Telex: 22894 SANKWANG 


TANZANIA 

Medical Only 

International Aeradio (E.A.), Ltd. 
P.O. Box 861 

Dar es Salaam 

Tel: 21251 Ext. 265 

Telex: 41030 


THAILAND 

UNIMESA Co. Ltd. 

Elcom Research Building 
2538 Sukumvit Ave. 
Bangchak, Bangkok 
Tel: 39-32-387, 39-30-338 


TRINIDAD & 
TOBAGO 

CARTEL 

Caribbean Telecoms Ltd. 
P.O. Box 732 

69 Frederick Street 
Port-of-Spain 

Tel: 62-53068 


TUNISIA 

Tunisie Electronique 

31 Avenue de la Liberte 
Tunis 

Tel: 280 144 


Corema 

1 ter. Av. de Carthage 
Tunis 

Tel; 253 821 

Telex: 12319 CABAM TN 


TURKEY 

TEKNIM Company Ltd. 
Riza Sah Pehlevi 
Caddesi No. 7 
Kavaklidere, Ankara 
Tel: 275800 

Telex: 42155 


Teknim Com., Ltd. 
Barbaros Bulvari 55/12 
Besikyas, Istanbul 
Tel: 613 546 

Telex: 23540 


E.M.A. 

Muhendislik Kollektif Sirketi 
Mediha Eldem Sokak 41/6 
YUksel Caddesi 

Ankara 

Tel: 17 56 22 


Yilmaz Ozyurek 

Milli Mudafaa Cad 16/6 
Kizilay 

Ankara 

Tel: 25 03 09 - 17 80 26 
Telex: 42576 OZEK TR 


UNITED ARAB 
EMIRATES 

Emitac Ltd. (Head Office) 
P.0. Box 1641 
Sharjah 

Tel: 354121/3 

Telex: 8136 


Emitac Ltd. (Branch Office) 
P.O. Box 2711 

Abu Dhabi 

Tel: 331370/1 


UNITED KINGDOM 
Hewlett-Packard Ltd. 
King Street Lane 
Winnersh, Wokingham 
Berkshire RG11 5AR 
GB-England 

Tel: (0734) 784774 
Telex: 84 71 78/9 


Hewlett-Packard Ltd. 
Fourier House, 
257-263 High Street 
London Colney 

St. Albans, Herts 
GB-England 

Tel: (0727) 24400 
Telex: 1-89527 16 


Hewlett-Packard Ltd. 
Trafalgar House 
Navigation Road 
Altrincham 
Cheshire WA14 1NU 
GB-England 

Tel; (061) 928 6422 
Telex: 668068 


Hewlett-Packard Ltd. 
Lygon Court 

Hereward Rise 

Dudley Road 
Halesowen, 

West Midlands, B62 8SD 
GB-England 

Tel: (021) 501 1221 
Telex: 339105 


Hewlett-Packard Ltd. 
Wedge House 

799, London Road 
Thornton Heath 
Surrey, CR4 6XL 
GB-England 

Tel: (01) 684-0103/8 
Telex: 946825 


Hewlett-Packard Ltd. 
14 Wesley St 
Castleford 

Yorks WF10 1AE 
Tel: (0977) 550016 
TWX: 5557335 
Hewlett-Packard Ltd. 
Tradax House 

St. Mary's Walk 
Maidenhead 
Berkshire, SL6 1ST 
GB-England 
Hewlett-Packard Ltd. 
Morley Road 
Staplehill 

Bristol, BS16 40T 
GB-England 
Hewlett-Packard Ltd. 
South Queensferry 
West Lothian, EH30 9TG 
GB-Scotland 

Tel: (031) 331 1188 
Telex: 72682 
UNITED STATES 


ALABAMA 


700 Century Park South, 


Suite 128 
Birmingham 35226 
Tel: (205) 822-6802 


P.0. Box 4207 

8290 Whitesburg Dr. 
Huntsville 35802 
Tel: (205) 881-4591 


ARIZONA 

2336 E. Magnolia St. 
Phoenix 85034 
Tel: (602) 273-8000 


2424 East Aragon Rd. 
Tucson 85706 
Tel: (602) 273-8000 


“ARKANSAS 
Medical Service Only 
P.O. Box 5646 
Brady Station 

Little Rock 72215 
Tel: (501) 376-1844 


CALIFORNIA 


1579 W. Shaw Ave. 
Fresno 93771 
Tel: (209) 224-0582 


1430 East Orangethorpe Ave. 
Fullerton 92631 

Tel: (714) 870-1000 

5400 West Rosecrans Blvd. 
P.O. Box 92105 

World Way Postal Center 
Los Angeles 90009 

Tel: (213) 970-7500 

TWX: 910-325-6608 


3939 Lankershim Boulevard 
North Hollywood 91604 
Tel: (213) 877-1282 
TWX: 910-499-2671 


3200 Hillview Av 
Palo Alto, CA 94304 
Tel: (408) 988-7000 


646 W. North Market Blvd. 
Sacramento 95834 
Tel: (916) 929-7222 


9606 Aero Drive 
P.0. Box 23333 
San Diego 92123 
Tel: (714) 279-3200 


363 Brookhollow Dr. 
Santa Ana, CA 92705 
Tel: (714) 641-0977 


3003 Scott Boulevard 
Santa Clara 95050 
Tel: (408) 988-7000 
TWX: 910-338-0518 


454 Carlton Court 
So. San Francisco 94080 
Tel: (415) 877-0772 


"Tarzana 
Tel: (213) 705-3344 


COLORADO 

5600 DTC Parkway 
Englewood 80110 
Tel: (303) 771-3455 


CONNECTICUT 

47 Barnes Industrial Road 
Barnes Park South 
Wallingford 06492 
Tel: (203) 265-7801 


FLORIDA 

P.O. Box 24210 

2727 N.W. 62nd Street 
Ft. Lauderdale 33309 
Tel: (305) 973-2600 


4080 Woodcock Drive #132 
Brownelt Building 
Jacksonville 32207 

Tel: (904) 398-0663 


P.0. Box 13910 
6177 Lake Ellenor Dr. 
Orlando 32809 

Tel: (305) 859-2900 


P.O. Box 12826 

Suite 5, Bldg. 1 

Office Park North 
Pensacola 32575 
Tel: (904) 476-8422 
110 South Hoover Bivd. 
Suite 120 

Tampa 33609 

Tel: (813) 872-0900 


GEORGIA 

P.O. Box 105005 

450 Interstate North Parkway 
Atlanta 30348 

Tel: (404) 955-1500 

TWX: 810-766-4890 


Medical Service Only 
“Augusta 30903 
Tel: (404) 736-0592 


P.O. Box 2103 

1172 N. Davis Drive 
Warner Robins 31098 
Tel: (912) 922-0449 


HAWAII 

2875 So. King Street 
Honolulu 96826 
Tel: (808) 955-4455 


ILLINOIS 

211 Prospect Rd. 
Bloomington 61701 
Tel: (309) 663-0383 


5201 Tollview Dr. 
Rolling Meadows 
60008 

Tel: (312) 255-9800 
TWX: 910-687-2260 


INDIANA 

7301 North Shadeland Ave. 
Indianapolis 46250 

Tel: (317) 842-1000 

TWX: 810-260-1797 


IOWA 

2415 Heinz Road 
lowa City 52240 
Tel: (319) 351-1020 


KENTUCKY 

10170 Linn Station Road 
Suite 525 

Louisville 40223 

Tel: (502) 426-0100 


LOUISIANA 

P.0. Box 1449 ‘ 
3229-39 Williams Boulevard 
Kenner 70062 

Tel: (504) 443-6201 


MARYLAND 

7121 Standard Drive 
Parkway Industrial Center 
Hanover 21076 

Tel: (301) 796-7700 
TWX: 710-862-1943 


2 Choke Cherry Road 
Rockville 20850 
Tel: (301) 948-6370 
TWX: 710-828-9684 


MASSACHUSETTS 
32 Hartwell Ave. 
Lexington 02173 
Tel: (617) 861-8960 
TWX: 710-326-6904 


MICHIGAN 

23855 Research Drive 
Farmington Hills 48024 
Tel: (313) 476-6400 


724 West Centre Ave. 
Kalamazoo 49002 
Tel: (616) 323-8362 


MINNESOTA 


2400 N. Prior Ave. 
St. Paul 55113 
Tel: (612) 636-0700 


MISSISSIPPI 

322 N. Mart Plaza 
Jackson 39206 
Tel: (601) 982-9363 


MISSOURI 

11131 Colorado Ave. 
Kansas City 64137 
Tel: (816) 763-8000 

TWX: 910-771-2087 


1024 Executive Parkway 
St. Louis 63141 
Tel: (314) 878-0200 


NEBRASKA 
Medical Only 

7101 Mercy Road 
Suite 101 

Omaha 68106 

Tel: (402) 392-0948 


NEVADA 
“Las Vegas 
Tel: (702) 736-6610 


NEW JERSEY 

Crystal Brook Professional 
Building 

Route 35 

Eatontown 07724 

Tel: (201) 542-1384 


W. 120 Century Rd. 
Paramus 07652 
Tel: (201) 265-5000 
TWX: 710-990-4951 


NEW MEXICO 

P.O. Box 11634 

Station E 

11300 Lomas Bivd., N.E. 
Albuquerque 87123 
Tel: (505) 292-1330 
TWX: 910-989-1185 


156 Wyatt Drive 

Las Cruces 88001 
Tel: (505) 526-2484 
TWX: 910-9983-0550 


NEW YORK 

6 Automation Lane 
Computer Park 
Albany 12205 
Tel: (518) 458-1550 
TWX: 710-444-4961 


650 Perinton Hill Office Park 
Fairport 14450 

Tel: (716) 223-9950 

TWX: 510-253-0092 


No. 1 Pennsylvania Plaza 
55th Floor 

34th Street & 8th Avenue 
New York 10001 

Tel: (212) 97 1-0800 


5858 East Molloy Road 
Syracuse 13211 

Tel: (315) 455-2486 

1 Crossways Park West 
Woodbury 11797 
Tel: (516) 921-0300 
TWX: 510-221-2183 
Tel: (513) 671-7400 


NORTH CAROLINA 
5605 Roanne Way 
Greensboro 27409 
Tel: (919) 852-1800 


OHIO 
Medical/Computer Only 
9920 Carver Road 
Cincinnati 45242 
Tel: (513) 891-9870 
16500 Sprague Road 
Cleveland 44130 
Tel: (216) 243-7300 
TWX: 810-423-9430 


962 Crupper Ave. 
Columbus 43229 
Tel: (614) 436-1041 


330 Progress Rd. 
Dayton 45449 

Tel: (513) 859-8202 
OKLAHOMA 

P.O. Box 32008 

6301 N. Meridan Avenue 
Oklahoma City 73112 
Tel: (405) 721-0200 
9920 E, 42nd Street 
Suite 121 

Tulsa 74145 

Tel: (918) 665-3300 


OREGON 

17890 S.W. Lower Boones 
Ferry Road 

Tualatin 97062 

Tel: (503) 620-3350 


PENNSYLVANIA 

1021 8th Avenue 

King of Prussia Industrial Park 
King of Prussia 19406 
Tel: (215) 265-7000 

TWX: 510-660-2670 


117 Zeta Drive 
Pittsburgh 15238 

Tel: (412) 782-0400 
SOUTH CAROLINA 
P.0. Box 6442 

6941-0 N. Trenholm Road 
Columbia 29206 

Tel: (803) 782-6493 


TENNESSEE 
8906 Kingston Pike 
Knoxville 37919 
Tel: (615) 691-2371 


3070 Directors Row 
Directors Square 
Memphis 38131 
Tel: (901) 346-8370 
‘Nashville 

Medical Service Only 
Tel: (615) 244-5448 


TEXAS 

4171 North Mesa 
Suite C110 

El Paso 79902 
Tel: (915) 533-3555 


P.O. Box 42816 
10535 Harwin St. 
Houston 77036 
Tel: (713) 776-6400 


“Lubbock 
Medical Service Only 
Tel: (806) 799-4472 


P.O. Box 1270 

201 E. Arapaho Rd. 
Richardson 75081 
Tel: (214) 231-6101 


205 Billy Mitchell Road 
San Antonio 78226 
Tel: (512) 434-8241 


UTAH 

2160 South 3270 West Street 
Salt Lake City 84119 

Tel: (801) 972-4711 


VIRGINIA 


P.0. Box 9669 

2914 Hungary Spring Road 
Richmond 23228 

Tel: (804) 285-3431 


Computer Systems/Medical 
Only 

Airport Executive Center 

Suite 302 

5700 Thurston Avenue 

Virginia Beach 23455 

Tel: (804) 460-2471 


WASHINGTON 
Bellefield Office Pk. 
1203 - 114th Ave. S.E. 
Bellevue 98004 

Tel: (206) 454-3971 
TWX: 910-443-2446 


P.O. Box 4010 
Spokane 99202 
Tel: (509) 535-0864 


“WEST VIRGINIA 
Medical/Analytical Only 
4604 Mac Corkle Ave., S.E. 
Charleston 25304 

Tel: (304) 925-0492 


WISCONSIN 

150 South Sunny Slope Road 
Brookfield 53005 

Tel: (414) 784-8800 


FOR U.S. AREAS 

NOT LISTED: 

Contact the regional office 
nearest you: 

Atlanta, Georgia... North 
Holly-wood, California. 
Rockville, Maryland. 
Rolling Meadows, Illinois. 
Their complete addresses 

are listed above. 


USSR 

Hewlett-Packard 
Representative Office 

USSR 

Pokrovsky Boulevard 
4/17-kw 12 

Moscow 101000 

Tel: 294.20,24 

Telex: 7825 hewpak su 


YUGOSLAVIA 

Iskra Commerce, n.sol.o. 
Zastopstvo Hewlett-Packard 
Obilicev Venac 26 

YU 11000 Beograd 

Tel: 636-955 

Telex: 11530 

Iskra Commerce, n.sol.o. 
Zastopstvo Hewlett-Packard 
Miklosiceva 38/VIl 

YU-6 1000 Ljubljana 

Tel: 321-674, 315-879 
Telex: 31583 


URUGUAY 

Pablo Ferrando S.A.C.el. 
Avenida Italia 2877 
Casilla de Correo 370 
Montevideo 

Tel: 40-3102 

Telex: 702 Public Booth 
Para Pablo Ferrando 


VENEZUELA 

Hewlett-Packard de Venezuela 
CA. 

P.O. Box 50933 

Caracas 105 

Los Ruices Norte 

3a Transversal 

Edificio Segre 

Caracas 107 

Tel: 239-4 133 (20 lines) 

Telex: 25146 HEWPACK 


ZAMBIA 

R.J. Tilbury (Zambia) Ltd. 
P.O. Box 2792 

Lusaka 

Tel: 73793 


MEDITERRANEAN AND 

MIDDLE EAST 

COUNTRIES NOT 

SHOWN, PLEASE 

CONTACT: 

Hewlett-Packard S.A. 

Mediterranean and Middle East 
Operations 

35, Kolokotroni Street 

Platia Kefallariou 

GR-Kifissia-Athens, Greece 

Tel: 8080359/429 

Telex: 21-6588 

Cable: HEWPACKSA Athens 


SOCIALIST 
COUNTRIES NOT 
SHOWN, PLEASE 
CONTACT: 
Hewlett-Packard Ges.m.b.H. 
Handelskai 52 

P.O. Box 7 

A-1205 Vienna, Austria 
Tel: (0222) 35 16 21 to 27 
Cable: HEWPAK Vienna 
Telex: 75923 hewpak a 


OTHER AREAS NOT 

LISTED, CONTACT: 

Hewlett-Packard 
Intercontinental 

3495 Deer Creek Road 

Palo Alto, California 94304 

Tel: (415) 856-1501 

TWX: 910-373-1267 

Cable: HEWPACK Palo Alto 

Telex: 034-8300, 034-8493 


Hewlett-Packard S.A. 

7, tue du Bois-du-Lan 

P.O. Box 

CH-1217 Meyrin 2 - Geneva 
Switzerland 

Tel: (022) 82 70 00 

Cable: HEWPACKSA Geneva 
Telex: 2 24 86 


"Service Only 
2-15-80 


HEWLETT 
PACKARD 
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